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Bibliography of the geology of sedimentary phosphorite and igneous apatite

Abstract

Ten indexed listings are given for world-wide publications related to 

the geology of sedimentary phosphorite and igneous apatite. The bibliography 

contains 4,957 references.



Introduction

Studies of the geology of sedimentary phosphorite and igneous apatite are 

widely scattered in the literature, in part because no journal is devoted to 

the subject, and also because important research on the subject is being 

carried out in many countries of the world. In order to facilitate research 

and exploration for phosphatic rocks, a bibliography is needed.

This bibliography contains publications from the 19th century to 1982. 

The sources were varied. Computer tapes were obtained from GEOREF of the 

American Geological Institute for the years before 1979, based on a search 

using the keywords phosphate, phosphorite, phosphorus and apatite; however, 

pre-1969 references were scarce in this file. The Bibliography of North 

American Geology of the U.S. Geological Survey and the American Geological 

Institute and the Bibliography of Geology Exclusive of North America of the 

Geological Society of America were searched manually for the time period 

before 1969. Several appropriate published bibliographies were consulted, 

including the Annotated Bibliography on the Geology of Phosphate Rocks from 

India (Banerjee and Khan, 1981), the Bibliography of the Geology of the 

Western Phosphate Field of the United States (Harris and others, 1954), the 

Bibliography of Literature on Sedimentary Phosphate Rocks (Christie, 1979), 

and the Offshore Phosphorite Bibliography (Pasho, 1978). Since 1978, the 

Newsletter of the International Geological Correlations Programme, Project 

156 (Phosphorites), has contained current publication lists, and these also 

were utilized. All members of Project 156 were asked to submit a list of 

their papers on Phosphate rock, and the response was excellent. Finally, 

the personal phosphate bibliographies of Peter J. Cook, Annabelle Lee and 

Richard Sheldon were incorporated in the bibliography. The result is a



collection of 4,957 references, with the distribution of publication dates 

shown in table 1. This distribution increases at a doubling rate every ten

Table 1 near here

years, which is about the same rate as geologic literature in general, so 

that it gives some confidence that no time bias exists in the collection. 

Not all appropriate publications are in the bibliography, because it is 

certain that the non-U.S. literature is underrepresented. Papers containing 

information on phosphate rock but which were not so indexed were missed. 

Trade journals were not systematically searched. The mineralogic literature 

for phosphorous-containing minerals is not represented in this bibliography, 

except for the mineral apatite and its weathering products, calcium-aluminum 

phosphate and aluminum phosphate minerals. Only representative publications 

on beneficiation are included. Nevertheless, we feel that a major proportion 

of the phosphate literature has been collected.

Each of the authors played a distinct role in the preparation of this biblio 

graphy. The reference search and data entry into the computer was done by Jones. 

Bridges wrote the program for computer entry. Lee indexed the majority of the 

references. Bowen retrieved the information in a publishable format using the 

retrieval program, GRASP (Bowen and Botbol, 1975). Sheldon coordinated the work 

and was responsible for the development of strategy of reference acquisition and 

keywording.

The bibliography is structured as follows. All of the references are listed 

alphabetically by first author in the main file, which includes complete informa 

tion and for a large portion also the abstracts. Nine further indexed listings 

are described below.

Country - The references are listed alphabetically by country. Second order 

index is by State and third order by year. Indication is given whether the reference



Table 1.--Distribution of references by decade

YEAR________________NUMBER OF ENTRIES

pre-1890 64

1891-1900 52

1901-1910 36

1911-1920 107

1921-1930 68

1931-1940 139

1941-1950 207

1951-1960 520

1961-1970 1142

1971-1980 2129

1981-1982 493



deals with sedimentary phosphorite or igneous apatite or both. The geologic 

period is given, if known or applicable. The year of publication, first author, 

and the AGI number, the unique identifier for each reference, are given.

Geologic Period - The references are listed alphabetically by geologic age. 

Second order index is by Epoch, third order by country, fourth order by State, 

and fifth order by year. A check mark indicates sedimentary or igneous. The 

first author and AGI number are listed. Because of variations in the way 

geologic periods are listed, users should scan the complete period listing to 

locate all references of any specific period. For example, references to 

Ordovician phosphate are found under Ordovician, and a few also under Cambrian+ 

Ordovician. Cenozoic time terms are not mutually exclusive. For example, some 

deposits may be listed as Paleogene and others as Eocene, even though the 

Paleogene deposits are also Eocene.

Insular Phosphorite - The references that were keyworded as insular deposits 

are listed alphabetically by country. If no country is listed, it generally 

means that the reference is regional in scope. Second order index is by geologic 

province, third order by occurrence and fourth order by year of publication. The 

first author and AGI number are listed.

The next six index listings are: Chemistry and Mineralogy, Trace Element 

Chemistry, Sedimentology, Paleogeography and Plate Tectonics, Weathering, and 

Economic Geology and Mineral Processing. References of each are listed alpha 

betically by country. Second order index is by year, and third order by first 

author. AGI number is given along with the title of the reference to help the 

user make further selections. When no country is listed, it generally means 

that the reference is topical and not geographic.



A tape of this bibliography has been given to the American Geological 

Institute for eventual incorporation into GEOREF, and the U.S. Geological 

Survey currently has the file in its MULTICS computer. The computer programs 

written for the International Phosphate Resource Data Base (IPRDB) phosphate 

bibliographic file have been documented by Bridges (1983).

Users should be aware that a bibliography on phosphate rock has been 

assembled by the Institute of Geological Sciences (IGS) of the United Kingdom 

from its Mineral Resources Economics Data Base. The majority of the references 

cover: geology of a deposit or mine; resources and reserves; reserve estima 

tion; exploration; case histories of mines; feasibility studies; mineral 

economics; mine finance; investment; trade; markets; production; consumption; 

supply and demand; stockpiling; mineral policy; mining regulations; taxation 

and royalties. There is some but far from complete overlap between the IGS 

bibliography and this bibliography. The IGS bibliography is to be published 

by Metals and Minerals Publications Ltd, 222 Strand, London WC2.

The Bureau des Recherches Geologique et Miniere has maintained a computer- 

based bibliography similar to that maintained by GEOREF, and it is being merged 

with GEOREF. This would increase the number of references on phosphate rock 

geology, particularly from the francophone countries. A bibliography on 

beneficiation and mineral processing of phosphate rock is maintained by the 

International Fertilizer Development Center in Muscle Shoals, Alabama.

This bibliography is a product of Working Group 2 (International Phosphate 

Resource Data Base) of IGCP Project 156 (Phosphorites). Members of the Project 

from all countries have contributed generously to this effort, and this publica 

tion would not have been possible without this cooperation.
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ITE SYMMETRY. MOLECULAR SYMMETRY DOES NOT, HOWEVER, VARY SYSTEMATICALLY WITH CRYSTAL CLASS. THE EXISTENCE OF MORE THAN 
ONE NON-EQUIVALENT MOLECULE PER UNIT CELL IS REFLECTED IN CERTAIN CARBONATES BY SPECTRAL ENRICHMENT IN THE WAVELENGTH R 
EGION OF ONE OR MORE OF THE FUNDAMENTAL DEGENERATE OR NON-DEGENERATE VIBRATIONS, ALTERNATIVE CAUSES OF SPECTRAL HULTIPL 
ICITY ARE ALSO CONSIDERED; HOWEVER, THE ENRICHMENT HAS BEEN OBSERVED ONLY FOR MINERALS WHICH ARE KNOWN OR SUSPECTED FROM
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source =PH,D, THESIS, UNIV, OF PROVENCE, FRANCE, 223 P, (IN FRENCH)
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author2=SUBRAHANYAN, N» N*
year = 1976
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source =AM, ASSQC, PETROL* GEQL, BULL,, V, 38, NO, 4, P, 508-583, ILLUS,
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, INDIA, A REVIEW, CABS,3 
source =9TH SEM, ON HIMALYAN GEQL,, F, 93
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) AS STRATA-BOUND MINERALIZATIONS IN THE LOWER PROTEROZOIC (KARELIAN) QUARTZITES, (3) IN ALBITITE AND ALBITE DIABASE BYK 
ES CUTTING ACROSS THESE QUARTZITES, (4) AS URANINITE-CARBONATE VEINS IN A LOWER PROTEROZOIC (SVECOFENNIAN) SCHISTS IN S 
OUTHERN FINLAND, AND (6) IN HETAMORPHIC PHOSPHATIC ROCKS OF THE LOWER PROTEROZOIC (BOTH KARELIAN AND SVECOFENNIAN) SCHIS 
TS BELTS, HOWEVER, THE URANIUM OCCURRENCES FOUND SO FAR ARE TOO SMALL OR TOO LOW GRADE TO BE OF ECONOMIC IMPORTANCE FOR 
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lang =RU
index =USSRtGEDCHEMISTRY*PHOSPHORUStFLUQRINEiMETAHQRPHIC ROCKSIHETASEDIMENTARYISEDIMENTARY ROCKStPECHENGA CQMPLEXtEUROPEANtNQR
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source =ACAH, SCI,, C, R., SER, D VOL. 278, NO, 8, P, 1003-1006, ILLUS,
lang =FR
index =SYRIAfSEDIMENTARY PETRQLOGYIPHOSPHATE ROCKStCRETACEOUStNORTHHEST+KURD BACH-MIDDLE EASTILIMESTQNEfSEDIMENTATIQN-ltQWER CR
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source =ACAD, SCI,, C, R,, SER, D VOL, 277, NO, 16, P, 1597-1600 
lang =FR
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index =SYRIA+ECQNOHIC GEQLQGYIPHQSPHATEiEGYPT+SAFAGA BISTRICT+QRE DEPOSITS
mmmmmmmm
agi =Q-3?
author1=ATGER, H,
year = 1970
title =DONNEES SUR LA GEQLOGIE DU GISEMENT DE PHOSPHATE DE TAIBA ET LES GISEHENTS D'QRIGINE SEDIHENTAIRE MARINE
source =RAPPORT INT. INED, 7Q-AT-Q6, COMP, SENEG, PHQSPH, TAIBA, SERV, GEQL, - PROSPECT, 14 P.
mmmmmmmm
agi =S-212 
authorl=ATKINSON, H, 
year = 1981
title =PHOSPHATE HETABOLISH OF CORAL REEF FLATS, CABSJ
source =PAPER (PH.D) PRES, AT DEFENSE AND OCEANOGRAPHY COLLOQIUH, HAY 14, 1981, UNIV, OF HAWAII, HQN, HI 
abstrct=ABS, THE PRESENT DOGHA ON CORAL REEF HETABOLISH SUGGESTS THAT THERE IS LITTLE EXCHANGE OF PHOSPHATE BETWEEN THE BENTHIC 
COMMUNITY AND THE HATER OVERLYING THAT COMMUNITY, THE REEF'S NUTRITIONAL REQUIREHENTS ARE SUPPOSEDLY MET BY CYCLING OR 
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THE WHOLE DC ARC PLASMA, IN THE 0,5-MH REGION 31 ELEMENTS WERE ANALYZED, WHILE THE 0,8-MM REGION WAS USED FOR SC, Y, V, 
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abstrct=ABS, THE MARINE PHOSPHORITES OF CAMPANIAN AGE THAT ARE PRESENTLY EXPLOITED IN ISRAEL ARE COMPOSED OF APATITE GRAINS (0V 
ULITES AND/OR SKELETAL) IN A CALCITE (RARELY SILICEOUS) MATRIX, GRAIN TO MUD SUPPORTED, THE CHEMICAL COMPOSITION OF THE 
APATITE, ESPECIALLY THE SUBSTITUTED C03(-2), IS THE LIMITING FACTOR IN THE QUALITY OF THE CONCENTRATE OBTAINED BY PHYSI 
CAL METHODS, THE AVERAGE COMPOSITION OF THE ISRAELI APATITE ISJ A= 9,337 ANGSTROM AND C= 6,890 ANGSTROM, THE C02 CON 
TENT OF APATITES FROM DIFFERENT AREAS VARIES, AS THE DEGREE OF C03(-2) SUBSTITUTION IS SKELETAL GRAINS IS DIFFERENT FRO 
M THAT IN QVULITES, THE APATITE GRAINS ARE POORLY TO VERY POORLY SORTED} THEY ARE FINE SAND WITH THE FOLLOWING GRAPHIC 
PARAMETERS (FOLK AND WARD, 1957): MEAN 1,5 - 3,3 PHI, SORTING 1,3-1,9 PHI, MODE BETWEEN 1 AND 3 PHI, THE MODE AND SOR
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HAS A LOWER DEGREE OF CALCITE SATURATION (OMEGA) AND A SHALLOWER CARBONATE COMPENSATION DEPTH (AND LYSOCLINE) THAN DOES 
THE NORTH ATLANTIC, RESULTS OF SIMPLE CALCULATIONS SHOW THAT AN INCREASE IN THE SEA WATER CC03(-2)3/CCA(«)3 RATIO OR 

A DECREASE IN THE SEA WATER CP04(-3)3 (WHICH IS ASSUMED TO BE COUPLED WITH THE INPUT OF METABOLIC C025 WOULD MAKE THE AT 
LANTIC AND PACIFIC MORE SIMILAR WITH RESPECT TO OMEBA AND THE COMPENSATION DEPTH, WHEREAS A DECREASE IN THE SEA WATER EC 
03(-2)/CA(-f2)] RATIO OR AN INCREASE IN THE SEA WATER EP04(-35] WOULD ENHANCE THE EXISTING GEOGRAPHICAL CONTRAST IN THESE 
PARAMETERS,
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TES, MODERN PHOSPHORITES ARE ASSOCIATED MAINLY WITH DIATOMACEOUS OOZES,* SILICEOUS PHOSPHORITES ARE THE EXCEPTION IN THE 
FOSSIL DEPOSITS, OLD PHOSPHORITES ARE GENERALLY ASSOCIATED WITH CARBONATE ROCKS, MODERN PHOSPHORITES ARE NOT ASSOCIAT 

ED WITH EXTENSIVE CARBONATES, MODERN PHOSPHORITES FORM ON THE CONTINENTAL SHELF AND SLOPE, WHILE ANCIENT DEPOSITS FREQ 
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NVIRONMENT FOR PHOSPHOGENESIS SEEMS TO EXIST, ONLY ONE OF THESE ENVIRONMENTS MAY BE REALIZED IN TODAY'S OCEAN,
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RETAIN PHOSPHORUS IN SOLUTION, THE SEA WATERS MORE LIKELY INDEED TO BE SATURATED ONLY WITH APATITE* BUT IT IS DOUBTFUL 
THAT THIS SEAWATER CAN BE CALLED NORMAL* THUS, I WOULD SUGGEST THAT A CHEHICALLY AND GEOLOGICALLY MORE ACCEPTABLE SOLUT 
ION TO THE INITIALLY STATED DILEMMA IS THAT LIME-FREE PHOSPHORITES IN ASSOCIATION WITH BLACK SHALE ARE DEPOSITED FROH A 
NORMAL SEA WATER SATURATED WITH ONLY APATITE, WHILE LIHE-BEARING PHOSPHORITES ARE PRECIPITATED FROM NORHAL SEA WATER, 
THE FUNDAMENTAL CAUSE IN BOTH CASES IS AN EXTRAORDINARY SOURCE OF PHOSPHORUS FROM HIGH ORGANIC ACTIVITY,
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AND AND CLAY OF LATE MIOCENE TO PLIOCENE AGE HAY BE COMPOSED OF 5 (1) THE BONE VALLEY FORMATION, (2) A COMBINATION OF SON 
E VALLEY FORMATION AND RESIDUUM OF WEATHERED HAWTHORN FORMATION, OR (3) RESIDUUM OF THE HAWTHORN ALONE, THE BONE VALLEY 
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D CLAY INTERFINGERS WITH A MARINE SAND OF LATE MIOCENE AGE, THE CALOOSAHATCHEE MARL, OF PLIOCENE AGE, IS PRESENT IN THE 
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ER FLOOD-PLAIN DEPOSITS OR SUBAERIAL TOP-SET BEDS OF A DELTA MADE BY THE PLEISTOCENE PEACE RIVER, STREAM DEPOSITS OF RE 
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HATE IN SEA WATER UITH POORLY CRYSTALLIZED HYDROUS FERRIC OXIDES, EAST PACIFIC RISE SEDIMENTS ADSORB FAR GREATER AMOUNT 
TS OF PHOSPHATE FROM SEA HATER THAN EITHER CARBONATE OR NON-CARBONATE SEDIMENTS FROM OTHER AREAS OF THE OCEAN, FROM GE 
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ONS IN THE SURFACE LAYERS «0»1 HICROGRAH Pl-1) WHICH APPEAR TO BE IN AGREEMENT WITH THE MEASURED PHOSPHATE CONCEHTRATIO 
NS IN THE STRAIT OF GIBRALTAR AN» IN THE STRAIT OF SICILY* THE PHOSPHORUS CYCLE IN THE HEDITERRANEAN SEA IS CHARACTERIZ 
ED BY THE TRANSFER OF THE TERRESTRIAL AND ATLANTIC INFLUXES FROH THE SURFACE LAYER TO THE INTERMEDIATE AND DEEP LAYERS, 
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CAN OCCUR WITH A BAUXITIC SOIL OR PHOSPHATO-BAUXITIC (SALOMON, LAYAUTR,,,), GEOCHEMICAL ANALYSIS OF THE DIFFERENT SOIL 

S COVERING THE EMERGENT KARSTIC PLATFORMS SHOWS A VERY STRONG ANALOGY BETWEEN THE SOILS AND THE OUTCROPS OF BASALTS IN C 
ERTAIH OF THESE ISLANDS, BASALTS WHICH SHOW PREVIOUSLY A VERY HIGH CONTENT OF HAGNESIUM, PHOSPHATE, IRON AND ALUMINUM WI
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/AL; TWO OF THESE HAVE HIGHER SI/AL RATIOS DURING THE GLACIAL PERIOD THAN AT PRESENT WHILE THE THIRD CORE SHOWED THE OPP 
OSITE TREND, THESE VARIATIONS IN THE BIOGENIC SILICA/CLAY RATIO CAN BE EXPLAINED BY A CHANGE IN PRODUCTIVITY PATTERNS 
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IT, BEDDED DEPOSITS REST ON AND IN CAVITIES WITHIN THE SUBAERIALLY ERODED SURFACE OF THE LIMESTONES FORMING THE ISLAND. 
THE LIMESTONES THEMSELVES HAVE NOT BEEN PHOSPHATIZED, ON THE LOWER SLOPES, AND DERIVED FROH ABOVE, ARE SMALL OUTCROPS 

OF COARSE, PHOSPHATE-CEMENTED, BIOCLASTIC SEDIMENTS AND LARGE, IRREGULAR FANS OF PHOSPHORITIC CONGLOMERATES. THE PHO 
SPHORITES CAN BE DIVIDED INTO FIVE PETROGRAPHIC GROUPS. OOLITIC PHOSPHORITES ARE THE MOST COMMON AND ARE APPARENTLY PRI 
MARY. ASSOCIATED WITH THEM ARE LITHOCLAST-BEARING ROCKS, FINE-GRAINED PHOSPHORITES, BIOCLASTIC DEPOSITS AND INTERNAL S 
EDIMENTS, ALL OF WHICH ARE ALSO WHOLLY PHOSPHATIC. THERE HAVE BEEN NUMEROUS REWORKING EPISODES IN THE HISTORY OF THESE 
ROCKS, SUCH THAT LARGE VOLUMES NOW CONSIST ONLY OF PHOSPHATIC CEMENT SEQUENCES (THE LININGS OF FORMER CAVITIES) AND INTE 
RNAL SEDIMENTS. UP TO FOURTEEN CHANGES IN THE DEPOSITIONAL MILIEU CAN BE SEEN. THE DISTRIBUTION OF BOTH CEMENTS AND IN 
TERNAL SEDIMENTS IS RESTRICTED, RECORDING THE PATHS OF PARTICULAR TRANSPORT STREAMS IN GROUNDWATERS. THE MINERALS ID 
ENTIFIED ARE CARBONATIAN HYDROXYFLUORAPATITES* MOST CEHEHTS ARE MULTILAYER COLLOFORM CRUSTS WITH A RADIALLY FIBROUS STR
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ORHATION OF OHAP. tit PRESENT EVIDENCE SHOEING THAT HYDROLYSIS OF OCP TO OHAP IS A MAJOR MECHANISM FOR INCORPORATION OF 
IMPURITIES AND STRUCTURAL DEFECTS WHICH, IN TURN, GREATLY AFFECT THE CHEHICAL AND PHYSICAL PROPERTIES OF THE RESULTING A 
PATITES. FOUR SETS OF CONDITIONS WERE USED TO STUDY THE HYDROLYSIS OF QCP,' H2Q ALONE; H20 PLUS F-J H20 PLUS NA2CQ3? 
AND H20 PLUS F- AND NA2C03. THE PHYSICAL AND CHEHICAL PROPERTIES OF THE INCORPORATED IHPURITIES CLOSELY RESEHBLED THOSE 
OF APATITES FOUND IN NATURE, LABORATORY PREPARATIONS, AND COHHERCIAL PRODUCTS. IT IS PROPOSED THAT A LAYER COHPRISI 

NG TWO UNIT-CELL THICKNESSES OF OHAP BOUNDED BY TWO 1/2-UNIT CELLS OF OCP IS THE STRUCTURAL UNIT THAT ACCOUNTS FOR CA/P 
HOLAR RATIOS NEAR 1.5 THAT ARE FREQUENTLY ENCOUNTERED IN AMORPHOUS CALCIUH PHOSPHATES, CRYPTOCRYSTALLINE APATITES, AND H 
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THE FISSURES AND AS WATER OF HYDRATION IN THE ADJACENT HALF CELLS. IT IS PROPOSED, ALSO, THAT A SECOND TYPE OF FISSURE, 
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HORITE FORMATION INVOLVES INORGANIC PRECIPITATION OF APATITE DITHIN PORE MATERS OF ANOXIC SEDIMENTS AND SUBSEQUENT CONCE 
NTRATION OF THE APATITE BY PHYSICAL PROCESSES, OXIDATION OF ORGANIC MATERIALS (MAINLY DIATOMS) DURING SULFATE REDUCTION 
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AL PHOSPHATE NODULES, URANIUM ISOTOPIC COMPOSITIONS ARE CONSTANT THROUGHOUT THE THICKNESS OF BOTH SAMPLES ANALYZED, FU 
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BLY HIGH, THUS MAKING THE PHOSPHORITE SINK (WHICH IS CALCULATED BY SUBTRACTION) RELATIVELY MORE IMPORTANT, ALL THE M 
ODELS PRESENTED ASSUMED A STEADY-STATE OCEAN, THAT IS, INPUTS OF DISSOLVED PHOSPHATE ARE COMPLETELY BALANCED BY OUTPUTS, 

ALTHOUGH CURRENT THINKING SUGGESTS THAT LARGE EXCURSIONS MAY OCCUR IN OCEANIC COMPOSITION, IT STILL SEEMS VALUABLE TO 
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TE LEVELS IN THE SEA, THIS MODEL COULD LATER BE EXPANDED TO A DYNAMIC MODEL WHICH WOULD NOT NECESSARILY ASSUME A STEADY 
THROUGHPUT OF PHOSPHORUS IN THE OCEAN,

mtmmmmmttm
agi =T-23
authori=BURNETTr W»C»
author2=LEE, A,LN,
year = 1980
title =THE PHOSPHATE SUPPLY SYSTEM IN THE PACIFIC REGION
source =GEQJOURNAL, V, 4, NO, 5, P, 423-436
Qbstrct=ABS. PHOSPHATE TRADE IN THE PACIFIC BASIN IS DOMINATED BY IMPORTS FROM OUTSIDE THE REGION, THE PRINCIPAL SUPPLIERS WITH 
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WINDLING RESERVES ON THESE ISLANDS COUPLED WITH EXPECTATIONS OF A FOUR TO FIVE FOLD INCREASE IN DEMAND OF PHOSPHATE FERT 
ILIZER BY THE END OF THIS CENTURY PLACE CONSIDERABLE STRESS ON THE PHOSPHATE SUPPLY SYSTEM IN THE PACIFIC, ANTICIPATED 
DEVELOPMENTS IN PRODUCTION FROM INACTIVE DEPOSITS IN AUSTRALIA, PERU, AND POSSIBLY BAJA CALIFORNIA, MEXICO MAY EVENTUAL! 
Y HOLD A MAJOR SHARE IN THE PACIFIC MARKETS, OTHER POSSIBILITIES IN THE REGION INCLUDE CONTRIBUTIONS FROM NEW DISCOVER! 
ES AND UTILIZATION OF SUBMARINE DEPOSITS, ESPECIALLY THOSE OF THE CHATHAM RISE AND BAJA CALIFORNIA AREAS, INCREASED INT 
EREST IN SMALL-SCALE MINING FOR USE IN LOCAL AGRICULTURAL OPERATIONS MAY RESULT IN INCREASED UTILIZATION OF SMALLER DEPO 
SITS FOUND THROUGHOUT THE PACIFIC,
index =PACIFIC_OCEANISUBMARINE_PHOSPHORITESHRADE_PROSPECTUSiNAURUfCHATHAM_RISEiDUCHESS.DEPOSITfSECHURA_DESERT-}-BAJA_CALIFORNIAi 
OFFSHOREJ'ERU-CHILE
mttmtmtmtmmt
agi =S-494 
authorlsBURNETT, W.C, 
year = 1981
title DWELLING AND PHOSPHORITE FORMATION IN THE OCEAN, CABS,3
source =IN, ABSTRACTS, COASTAL UPWELLINGJ ITS SEDIMENT RECORD, NATO ADV, RES, INST, CONF,, SEPT, 1981, VILAMOURA, PORTUGAL 
abstrct=ABS, RECENT OCEANOGRAPHIC AND BEOCHEHICAL STUDIES OF OCEAN-FLOOR PHOSPHORITES HAVE CONTRIBUTED TO OUR KNOWLEDGE OF THE R 
ELATIONSHIP BETWEEN 'PHOSPHOBENESIS' AND UPWELLING CURRENTS IN THE OCEAN, ABSOLUTE AGE DATING BY URANIUM-SERIES TECHNIQ
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UES OF QUATERNARY AGE SAMPLES NOW ENABLES THE ASSESSMENT OF TEMPORAL VARIATIONS OF DEPOSITION KITH A HUGH FINER RESQLUT! 
ON THAN POSSIBLE WITH HORE TRADITIONAL GEOLOGIC BATING APPROACHES* THUS FAR, THREE OCEANIC AREAS NAME BEEN IDENTIFIED A 
S SITES OF SIGNIFICANT QUATERNARY PHOSPHORITE FORMATION? THE AREAS OFF THE WESTERN COASTS OF PERU/CHILE AND NAHIBIA AND 
THE SEAFLOOR OFF NEW SOUTH WALES, AUSTRALIA, THE PERU/CHILE AND NAMIBIAN LOCALITIES ARE SITES OF INTENSE COASTAL UPHELL 
ING WITH ASSOCIATE!! HIGH ORGANIC PRODUCTIVITY ANB WELL-DEVELOPED OXYGEN MINIMA, THE EASTERN AUSTRALIA REGION, HOWEVER, 
HAS VERY LITTLE UPWELLING ASSOCIATED WITH IT AND HAY REPRESENT A MODERN ANALOGUE OF AN 'EAST COAST' PHOSPH06ENIC PROVING 
E, THE HISTORY OF QUATERNARY PHOSPHORITE FORHATION ANB UPWELLING IN THESE REGIONS HAY BE DECIPHERED BY COMBINING ABS 
OLUTE AGES WITH SAMPLE SITE AND BEPTH INFORMATION, OVER FORTY INDIVIDUAL URANIUM-SERIES AGE DETERMINATIONS HAVE NOW BEE 
N MADE FOR THE OFFSHORE PERU/CHILE PROVINCE, RECENT MEASUREMENTS OF AHINO ACID RACEMIZATION RATIOS AND COMPOSITIONS COR 
ROBORATE OUR URANIUM-SERIES FINDINGS, RESULTS SHOWING THE TEMPORAL AND SPATIAL DISTRIBUTION OF THESE DEPOSITS ARE CONSI 
STENT WITH THE INTERPRETATION THAT 'WEST COAST' PHOSPHORITES TEND TO FORM IN AREAS WHERE UPWELLING IS MOST INTENSE, IT 
MAY BE POSSIBLE TO FORMULATE A COMPLETE QUATERNARY HISTORY OF UPWELLING ALONG THE WESTERN MARGIN OF SOUTH AMERICA BY EXT 
ENBING THESE STUDIES,
mmmmmmmm
agi =73-12111 
authorl=BURNETTi WILLIAM C, 
Quthor2=VEEH, H. HERBERT 
author3=SOU7AR, ANDREW, 
year = 1973
title =GEOCHEHISTRY AND RADIOMETRIC AGES OF SEA-FLOOR PHOSPHORITES FROM THE CONTINENTAL MARGIN OF PERU ANB CHILE CABSTRJ 
source =IN CORBILLERAN SECTION, 69TH ANNUAL MEETING, GEOL, SOC, AM,, ABSTR, VOL, 5, NO, 1, P, 18-19
index =PERU*GEOCHEMISTRY*PHOSPHQRITE*COASTAL+CHILEiSEDIMENTARY ROCKS+CHEHICALLY PRECIPITATED ROCKSiMINERAL COHPOSITIQN+GENESIS 
tQUATERNARYtSQUTH AMERICAtUPPER QUATERNARYtABSQLUTE AGEIDATESIU/UtTH/U
ttttttttttmmtmmt
ogi =74-20557
authorl=8URNETT, WILLIAM C,
year = 1974
title =ORIBIN OF PHOSPHORITE FROM THE CONTINENTAL MARGINS OF PERU AND CHILE [ABSTR,]
source =IN CORDILLERAN SECTION, 70TH ANNUAL MEETING, GEOL, SOC, AM,, ABSTR, VOL. 6, NO, 3, P, 280
index =MINERALSiPHOSPHATES*APATITE*GENESIS*PRECIFITATION*PORE WATER+GEOCHEMISTRYISQUTH AMERICAIPERUiCHILE+QFFSHOREiPACIFIC REG
IDNtECONOMIC GEOLOGYiPHOSPHATEiSOUTHEASTiCONTINENTAL MARGINiPACIFIC OCEAN-MINERAL DEPOSITSfPROCESSESiOCEAN FLOORSIHINERA
L RESOURCES
mmtttmmmttmt
agi =74-34551
authorl=BURNETT, WILLIAM C,
year = 1974
title =PHOSPHORITE DEPOSITS FROM THE SEA FLOOR OFF PERU AND CHILE? RADIOCHEMICAL AND GEOCHEMICAL INVESTIGATIONS CONCERNING THEI
R ORIGIN

source =HAWAII, UNIV,, INST, GEOPHYS,, [REP*] NO, 74-3, 163 P,, ILLUS, (INCL, SKETCH MAP) 
index =PHOSPHATE+PACIFIC OCEANfSOUTHEAST-fCHILEtPERUIPHOSPHORITEiDEPOSITStGENESISfGEOCHEMISTRYiABSOLUTE AGE-HJUATERNARYtQCEAN FL
OORSIHINERAL RESOURCEStMINERAL DEPOSITSfPROCESSESISEDIMENTATIONtPRECIPITATIONiMARINEiOFFSHOREtSEDIMENTARY ROCKSiCHEMICAL
LY PRECIPITATED

tmmitmmmmm
agi =5-78
authorl=BURNETT, WILLIAM C,
year = 1980
title =APATITE - GLAUCONITE ASSOCIATIONS OFF PERU AND CHILE
source =IN, PROC, OF THE GEOL, SOC, OF LONDON ON PHOSPHATIC AND GLAUCONITIC SEDIMENTS, LONDON, FEB, 20
abstrct=ABS, AUTHIGENIC APATITE AND GLAUCONITE OCCUR WITHIN ORGANIC-RICH DIATOMACEOUS SEDIMENT FROM THE COASTAL UPWELLING ZONE 
OFF PERU AND CHILE, BOTH MINERALS ARE FOUND AS UNCONSOLIDATED PELLETS AND WITHIN INDURATED PHOSPHATE NODULES, URANIUM 
DISEQUILIBRIUM DATING HAS SHOWN THAT THE APATITE IS OF QUATERNARY AGE AND THAT EPISODES OF PHOSPHORITE FORMATION APPEAR- 
TO BE RELATED TO MAJOR CLIMATIC VARIATIONS, THE OCCURRENCE OF GLAUCONITE WITHIN SOME OF THESE PHOSPHATE NODULES ALSO AP 
PEARS TO BE RELATED TO LARGE SCALE OCEAN06RAPHIC PHENOMENA WHICH HAVE FLUCTUATED DURING THE QUATERNARY, A LATERAL AND/0 
R VERTICAL SHIFTING OF THE OXYGEN MINIMUM ZONE AND LOCUS OF MAXIMUM UPWELLING IN RESPONSE TO CLIMATE VARIATIONS BEST EXP 
LAINS THE PRESENT DATA,
mmmm*«m*m«**
agi =5-185
authorl=BURNETT, WILLIAM C,
year = 1980
title =OCEANIC PHOSPHATE DEPOSITS
source =IN, SHELDON, R,P* f BURNETT, W>C,, EDS,, FERTILIZER MINERAL POTENTIAL IN ASIA AND THE PACIFIC, EAST-WEST CENTER, HON., HI

118



Author index

, P, 119-144
abstrct=ABS, A WORKSHOP WAS RECENTLY HELD IN HONOLULU FOR THE PURPOSE OF DESCRIBING OUR CURRENT KNOWLEDGE AND IDEAS ABOUT MARINE 

PHOSPHATE DEPOSITS, AFTER DUE CONSIDERATION OF REPRESENTATIVE OCEAN-FLOOR, SEAHOUNT AND INSULAR PHOSPHATE OCCURRENCES, 
RELEVANT HARINE GEOCHEHICAL STUDIES, AND PALEQ-OCEANQGRAPHIC ASPECTS OF SEDIMENTARY PHOSPHORITES? A CONSENSUS OF OUR CU

RRENT KNOWLEDGE CONCERNING THIS VALUABLE RESOURCE HAS BEEN ESTABLISHED* THE MAIN POINTS RAISED AT THE WORKSHOP ARE REVI
EWEB HERE AS WELL A3 AN ATTEHPT TO SYNTHESIZE THE PRINCIPAL CONCLUSIONS, THE DISCUSSIONS AND CONCLUSIONS OF THE WORKSHO
P SHOULD SERVE AS A USEFUL GUIDE FOR FUTURE PHOSPHATE RESEARCH,

mm*mm*mmtm
agi =0-47
Quthorl=BURNS, P, A,
author2=SALOMON, M,
year = 1968
title =PHOSPHATE ADSORPTION BY KAOLIN IN SALINE ENVIRONMENTS
source =PROC, NATL, SHELLFISH, ASSOC,, 59, P* 121-125
mttmmmmttmt*
agi =Q-473
authorl=BURQLLET, P,
author2=OUBIN, J, P,
year = 1979
title =PALEOCENE AND EOCENE IN TUNISIA - OIL AND PHOSPHATE
source =IN, PROC,, INT'L COLLOQUIH ON COMPARATIVE GEOLOGY OF PHOSPHATE AND PETROLEUM DEPOSITS, BUR DE RECHERCHES GEOL, ET MINIER 
E, DOC, BUR, RECH, GEOL, HINIERES NO, 24

abstrct=ABS, PALEOCENE EL HARIA SHALES AND LOWER EOCENE HETLAOUI LIHESTONE IN TUNISIA GATHER PHOSPHATE DEPOSITS AND OIL IMPRE6N 
ATIONS, AFTER THE BIOLOGIC CRISIS OF THE CRETACEOUS TERTIARY LIMIT, THE PALEOCENE DARK SHALES REPRESENT A SLIGHTLY R 
ESTRICTED ENVIRONMENT AROUND KASSERINE ISLAND, AT THE LOWER EOCENE LIMIT OCEANIC WATERS INVADE THE PLATFORHS AND, RICH 
IN NUTRIENT ELEMENTS TRANSPORTED BY UPWELLING CURRENTS, THEY ALLOW AN ACTIVE PHOSPHATIC SEDIMENTATION IN THE SHALLOWER Z 
ONES AROUND KASSERINE ISLAND, WITH HORE TRANSGRESSIVE INFLUENCES NUMHULITES BANKS DEVELOP AROUND THE SHALLOW SHELF AND 
BOUND EVAPORITE OR DOLOMITIC LAGOONS, OUTSIDE THERE IS AN EXUBERANT DEVELOPMENT OF PHYTOPLANKTON AND/OR CALCAREOUS PLAN
KTON: GLDBIGERINA LIMESTONE FACIES, RICH IN ORGANIC MATTER; GEOCHEMICAL ANALYSES SHOW THAT THIS LIMESTONE ITSELF is THE
SOURCE BED OF OIL FIELDS, IN THESE GLOBIGERINA LIMESTONE OF NORTHERN TUNISIA, PHOSPHATIC BEDS ARE FOUND? THEIR HICROCON 
GLOMERATIC LITHOLOGY INDICATES REWORKING AND RESEDIHENTATION,
mtmtmmmmw*
agi =R-120
author i=BURSTYN, H, L,
year = 1975
title =SCIENCE PAYS OFF! SIR JOHN MURRAY AND THE CHRISTMAS ISLAND PHOSPHATE INDUSTRY 1886-1914
source =SOCIAL STUDIES OF SCIENCE, V, 5, NO, 1, P, 5-34,
index =CHR!STMAS_ISLAND+INDIAN_GCEAN
mmmtmtmtmm
agi =1-24
authorl=BUSHINSKI, G, I,
year = 1934
title =PETR06RAPHIC FEATURES OF THE PHOSPHORITES (CRETACEOUS) OF THE WESTERN REGION
source =MINER, SYRE, V, 9, NO, 2, P, 45-48
mmmmmmmm
agi =R-121
author! =BUSHINSKI, G, L
year = 1935
title =STRUCTURE AND ORIGIN OF THE PHOSPHORITES OF THE USSR
source =J, SED, PETROL,, V, 5, NO, 2, P, 81-92,
index =GEOLQGY_QCEANOGRAPHY+PHOSPHORITEfINTERNAL STRUCTUREfGENESIS+MINERALOGY+ORGANISM+CHEHICAL COMPOSITION

agi =1-25
author 1=BUSHINSKI, G, I,
year = 1938
title =PETROGRAPHY AND CERTAIN PROBLEMS OF THE GENESIS OF THE AKTYUBINSK PHOSPHORITES
source =BYULL, MOSKOVSKOGO OBSHCHESTVA ISPYTATELEI PRIRODY, OTDEL GEOLOGICHESKII, V, 16, NO, 4 (IN RUSSIAN)
tmmtmmtmmm
agi =J-19 
authorl=BUSHINSKI, G, I, 
year = 1940
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title =PALAEOZOIC PHOSPHORITES OF ARMENIA 
source =C, R, ACAD, SCI, USSR, 26, P, 237-239
mmtmmttmmm
agi =1-26 
authorl=BUSHINSKI, G, I, 
year = 1945
title =QN THE CLASSIFICATION OF PHOSPHORITES 
source =ACAB, SCI, USSR C, R* (BQKL,), V, 47, NO, 1, P, 127-129
abstPct=ABS, PHOSPHATE ROCKS ARE DIVIDED INTO MARINE, CONTINENTAL, AND WORKED TYPES, AND THESE ARE SUBDIVIDED ACCORDING TO THE H 
ETHOD OF FORHATION OF THE DEPOSITS* THE CLASSIFICATION TABLE PRESENTED INCLUDES EXAHPLES OF TYPICAL DEPOSITS, AND NOTES 
THE CHIEF PHOSPHATE MINERAL OF EACH, 

index =CLASSIF!CATION+QCEANQGRAPHY
mm**mmtmmm
agi =1-27
authorl=BUSHINSKI, G* I,
year = 1952
title =APATITE, PHOSPHORITE, VIVIANITE
source =AKAD, NAUK, SSSR, NAUCH-POPUL-YARNAYA SER,, MOSCOW
QbstPct=ABS, A GENERAL OUTLINE OF THE CHARACTERISTICS OF PHOSPHATE MINERALS OF THE APATITE AND VIVIANITE GROUPS AND THE GEOLOGY
AND MINERALOGY OF PHOSPHATE DEPOSITS,' INCLUDES SECTIONS ON THE VARIOUS TYPES OF MAGMATIC AND SEDIMENTARY DEPOSITS AND TH
EIR FORHATION*
mmmmttmmmt
agi =R-122 
authorl=BUSHINSKI, G, I, 
year = 1964
title =ON SHALLOW WATER ORIGIN OF PHOSPHORITE SEDIMENTS
source =REPRINTED FROM DEVELOPMENTS IN SEDIMENTOLOGY, V, 1. L.M.J.U,, VANSTRATTEN, ED., IN DELTAIC AND SHALLOW MARINE DEPOSITS, 
ELSEVIER PUB, CO,, AMSTERDAM, NETHERLANDS, P, 62-70, 
index =GEOLOGY_OCEANOSRAPHY*PHQSPHORITEtGENESIS
mtmmtmmtmm
agi =R-123 
authorl=BUSHINSKI, G, I. 
year = 1969
title =PHOSPHORIA FORMATION
source =AKAB, NAUK SSSR GEQL, INST, TRUDY, NO, 201, 102 P,, ILLUS,
QbstPct=ABS, THIS MONOGRAPH COMPILED CHIEFLY FROM AMERICAN SOURCES, SUMMARIZES THE GEOLOGY OF THE PHOSPHORIA FORMATION AND BASED 

ON PETROGRAPHIC AND PALEOGEOGRAPHIC DATA, ANALYZES THE ORIGIN OF ITS PHOSPHORITES, THE AUTHOR CITES THE PREDOMINANCE 0
F PHOSPHATE PELLETS OVER OOLITES, CEMENT, AND PHOSPHATIC AND PHOSPHATIZED ORGANIC REMAINS AND CONCLUDES THAT THEY ARE CO
PROLITES, PHOSPHATIZED IN THE HUD OF SHALLOW SEAS, FROM HIS ANALYSIS OF REGIONAL LITHOFACIES RELATIONS, SUPPLEMENTED BY 
DATA BASED ON THE PHOSPHATE-BEARING CAPACITY OF THE VOLGA RIVER, HE ALSO CONCLUDES THAT SAND, CLAY, CARBONATES, PHOSPHA
TE AND SILICON WERE BROUGHT IN FROM THE NORTH BY AN ANCIENT RIVER AND DEPOSITED IN A SEMI-CLOSED BASIN, THE MAXIMUM PHO
SPHATE ACCUMULATION OCCURRED IN THE AREA OF TRANSITION FROH SANDY-CLAYEY INTO CLAYEY ROCKS,
mmmmmmttmt
agi =Q-68
authorl=BUSHINSKII, G, I,
author2=TENYAKOV, V, A,
year = 1978
title FEATHERING-PROCESSES, ROCKS AND ORES
source =LITHOL, MINERAL, RES,, V, 12, NO, 5, P, 516-522
abstPct=THE AUTHORS REVIEW THE WHOLE AREA OF WEATHERING CRUSTS AND THE FORMATION OF MINERAL DEPOSITS, INCLUDING IRON ORES, BAUXI 
TES, PHOSPHORITES, AND CLAYS, THEY POINT OUT THAT PHOSPHORITES OF THE WEATHERING CRUSTS WERE FIRST DISCOVERED IN 1798 B 
Y SEVERBIN IN THE SVERDLOVSK REGION, ONLY TO BE FORGOTTEN FOR SOME 110 YEARS WHEN THEY WERE REDISCOVERED AND EXPLOITED, 
SINCE THEN, MANY IMPORTANT WEATHERING-CRUST DEPOSITS (USUALLY DEVELOPED ON KARST SURFACES) HAVE BEEN DISCOVERED IN THE 

SOVIET UNION, INCLUDING SEVERAL OF INDUSTRIAL SIGNIFICANCE, THE AUTHORS CONSIDER THAT RELATIVELY PURE CARBONATE ROCKS C 
ONTAINING NOT LESS THAN 1 PERCENTP205, A HOT AND HUMID CLIMATE, A LOW STAND OF GROUNDWATER, AND MODERATE RELIEF ARE NECE 
SSARY FOR THE FORMATION OF SUCH DEPOSITS, (EDITOR, IGCP NEWSLETTER NO, 3)
mtmmmmmtm*
agi =68-02662
authorl=BUSHINSKIY, G, I,
year = 1966
title =THE ORIGIN OF MARINE PHOSPHORITES
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source =LITOL, POLEZ, ISKQP, NO, 3, P* 23-48, ILLUS, (INCL* SKETCH HAP)
long =RU
abstrct=EVIBENCE IS PRESENTED IN SUPPORT OF THE CONCLUSION THAT HARINE PHOSPHATE BEDS ARE OF BIOCHEMICAL ORIGIN, HUCH OF THE PHO 
SPHORUS IS CONSIDERED TO HAVE BEEN SUPPLIED BY STREAHS FLOWING INTO THE DEPOSITIONS. BASIN, GENERALLY A WIDE SHALLOW SUB 
HARINE PLATFORH ZONE RATHER THAN THE OPEN OCEAN SHELF, DEPOSITION WAS DUE TO THE ACTIVITY OF ORGANISHS RATHER THAN BY HI 
RECT CHEMICAL PRECIPITATION OF THE PHOSPHORUS ENTERING THE DEPOSITIONS. AREA*

index MINERAL DEPOSITSIGENESISiPHOSPHATEIREGIONALIMARINEfOCEANOGRAPHYfMINERAL RESOURCESMARINE GEOLOGY
mmmmmmmm
agi =68-15227
authorl=BUSHINSKIY, G, I,
year = 1966
title =DREVNIYE FOSFORITY AZII I IKH GENEZIS-OLD PHOSPHORITES OF ASIA AND THEIR GENESIS
source =AKAD, NAUK SSSR, GEOL, J.NST,, TR, NO, 149, 194 P, (RUSS,), ILLUS, (INCL, GEOL, SKETCH HAPS)
long =RU
index =ASIAiSEDIhENTARY PETROLOGYfREGIONALiPHOSPHATE ROCKS+SEDIMENTARY ROCKSIGENESIS
mmmmmmmm
agi =69-19303
authorl=BUSHINSKIY, G, L
year = 1969
title =OLD PHOSPHORITES OF ASIA AND THEIR GENESIS
source =ISR, PROGRAM SCI, TRANSL, 230 P.. ILLUS, (INCL, GEOL, SKETCH MAPS)
abstrct=NOTE, JERUSALEM RIPHEAN-CAMBRIAN PHOSPHORITES IN GEOSYNCLINAL-PLATFORH REGIONS OF ASIA, FACIES CHANGES IN BEDDED PHOSPHO
RITES, PRE-RIPHEAN PHOSPHORITES (APATITES), COMPOSITION-GEOLOGIC AND GEOCHEHICAL PROBLEMS-SOURCE OF PHOSPHORITES (FOR RE
FERENCE TO RUSSIAN EDITION 
index =ASIA*SEBIMENTARY PETROLOGYiREGIONALiPHOSPHATE ROCKS+SEDIMENTARY ROCKSiGENESIS
mmmmmmmm
agi =71-20387
author-i=BUSHINSKIY, G, I,
year = 1970
title CHARACTERISTICS OF DEPOSITION OF SEDIMENTARY ORES OF ALUMINUM, IRON, MANGANESE AND PHOSPHORUS
source =IN SOSTOYANIYE I ZABACHI SOVETSKOY LITOLOGII, VSES, LITOL* SOVESHCH,, 8TH DOKL,, VOL. 2, P, 5-17, MOSCOW
lang =RU
index =ALUMINUH*PROCESSES}HIGRATIONiCONCENTRATIONiIRON*HANGANESEiPHOSPHDRUS
mmmmmmmm
agi =72-27562 
authori=BUSHINSKIY, G, I, 
year = 1971
title =COMMON FEATURES AND DIFFERENCES OF ACCUMULATION OF S., FE, MN AND P SEDIMENTARY ORES 
source =COM, INT, ETUD, BAUXITES, OXYDES, HYDROXYDES, ALUM,, TRAV, NO, 7, P, 75-105 (RUSS,, ENGL.) 
lang =ER
index =MINERAL DEPOSITSiGENESISiPROCESSESiSEDIMENTARY PROCESSESiALUMINUMilRONiHANGANESEfPHOSPHATEiMIGRATIQNiCONCENTRATIONiORE 
DEFOSITSfDISTRIBUTION
mmmmmmmm
agi =N-20
Quthopl=BUSHINSKY, G, I,
year = 1956
title =CALCITIC PHOSPHORITES
source =VDPROSY GEOLOGII AGRONOMICHESKIKH RUD, MOSKVA, IZDATEL'STVO AN SSSR, (IN RUSSIAN)
mmmmtmmm**
agi =0-48
authorl=BUSHINSKY, G, I,
year = 1966
title =ANCIENT PHOSPHORITES OF ASIA AND THEIR FORMATION
source =TRUDY GEOL, INST, SSSR 149, P, 192
mmmmmmmm
agi =J-20
authorl=BUTLER, A, P,
author2=CHESTERMAN, C, W,
year = 1945
title INVESTIGATION OF TRACE ELEMENTS IN THE PHOSPHORIA FORMATION IN SOUTHWESTERN MONTANA, PRELIM, REPT,
source =U, S, GEOL, SURVEY TRACE ELEMENTS INV, REPT, 5
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mmmmmmmm
agi =6-36
author i=BUTNER, B* 14,
year = 1949
title =PHOSPHATE ROCK MINING IN SOUTHEASTERN IDAHO
source =U, S, BUR* OF NINES, INF, CIRC, 7529, 18 P,
mmmmmmmm
agi =5-119
authopl=BUTOV, YD, P*
author2=KOKUNIN, V,V*
year = 1980
title =NEW DATA ON PHOSPHORITE POTENTIAL OF THE LATE PRECAMBRIAN-CAMBRIAN OF THE EASTERN SAYANY
source =SQV, GEQL*, NO, 2, P. 53-59 (IN RUSSIAN)
mmmmmmmm
agi =T-05
author i=BUTOM, YU*P*
author2=KOKUNIN, V.V,
year = 1980
title =NEW DATA ON THE PHOSPHORITE POTENTIAL OF THE UPPER PRECAMBRIAN-CAMBRIAN OF EASTERN SAYAN
source =SOV, GEOL,, V, 1930, NO, 2, P, 53-59

aqi =L-209
authorl=CACERES, CARLOS
Quthor2=HEGYSI, INRE
year = 1967
title =GEOLOGIA ECONOHICA DEL NORTE DE SANTANDER
source =BOGOTA, SERV* GEOL, NAT,, 61 P,
mmmmmmmm
agi =6-37
author l=CADY f J. 6,
outhor2=HILL, y. L,
author3=HILLER, E* V,
author4=MAGNESS, R. H,
year = 1952
title ^OCCURRENCE OF BETA TRICALCIUM PHOSPHATE IN NORTHERN HEXICO
source =AH, HINERAL*, 37, NOS, 3-4, P, 180-183, MAR* -APR,

agi =6-38
QUthorl=CALD«ELL, A, B,
year = 1968
title =LEE CREEK OPEN-PIT MINE AND FERTILIZER PLANTS
source =ENG, AND MINING J* ? V, 169, NO* 1, P, 59-82, ILLUS,

aqi =S-558
authorl=CALIFORNIA DIU, OF MINES
year = 1949
title =PHOSPHATES
source =CALIF, DIV, MINES, JOUR* MINES AND GEOL, MINERAL INFO* SERVICE, V, 2, NO, 1, P, 7

agi =71-13717
authorl=CALLEN, R* A,
year = 1968
title =PHOSPHATE DEPOSITS IN THE MYPONGA AREA
source =NAR, MUZ, PRAZE, SB, NO, 129, P, 42-53, ILLUS, (INCL, GEOL, MAPS)
index =SOUTH AUSTRALIAN-ECONOMIC GEOLOGY+PHOSPHATEIMYPONGAIRESOURCESIAUSTRALIA
mmmmmmmm
agi =78-24019
authorl=CALLEN, R, A,
year = 1968
title =OLMRS PHOSPHATE DEPOSITS
source =S, AUST», MINER* RESOUR, REV, NO* 128 PAGES 127-150
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index =SOUTH AUSTRALI Af ECONOMIC GEQLOGYfPHOSPHATEiAUSTRALIAfBEPOSITSfSILTSTONEICLASTIC ROCKSiPRODUCTIQNfRESERVESfGEHESISfEXPLD 
RATIGNfPRECAMBRIANiSTRUCTUREfFAULTSiCHEHICALCOMPQSITIGNfOLIVER
mmmmmmmm
agi =72-24021
authorl=CALLEN f R, A, 
year = 1971
title =SEBIMENTARY PHOSPHATE EXPLORATION! PART I, THE CAHBRIAN OF THE FLINDERS RANGES
source =S, AUST*, MINER, RESDUR, REV, NO, 130 (19695, P, 9-34, ILLUS, (INCL, GEOL, HAP)
index =CAMBRIANfAUSTRALIAfSOUTH AUSTRALIAN-FLINDERS RANGEflNVERTEBRATAfMINERAL EXPLORATIONILOHER CAMBRIANfHIDDLE CAMBRIANfPRECA
HBRIANfSTRATIGRAPHYfGEQCHEMICAL METHODSfPHOSPHATEIFAUNAL STUDIESIOCCURRENCEIARCHAEOCYATHAIALGAEtBRACHIOPODAITRILOBITAtSE
DIMENTARY ROCKS
************************
agi =72-24022
authorl=CALLEN, R, A,
year = 1971
title =SEBIMENTARY PHOSPHATE EXPLORATION; PART 2, THE CAHBRIAN AND PROTEROZOIC OF FLEURIEU PENINSULA, THE HOUNT LOFTY RANGES, A
ND YORKE PENINSULA 
source =8, AUST,, MINER, RESOUR, REV, NO* 130 (1969), P> 30-93, ILLUS, (INCL, GEOL, SKETCH HAPS) NO COMMERCIALLY EXPLOITABLE PHO
SPHATE FOUND, BUT AREAS FOR FURTHER EXPLORATION DEFINED; SEE ABOVE CITATION FOR PART 1 
index =SOUTH AUSTRALIAfSTRATIGRAPHYIPRECAHBRIANiPALEOZOICICENOZOICtPHOSPHftTEIFLEURIEU PENINSULAtAUSTRALIAIEXPLORATIONfCAHBRIAN
fPERMIANtTERTIARYlQUATERNARYISEDIHENTARY ROCKSIENVIRONHENTAL ANALYSIStGEQPHYSICAL SURVEYSIRADIOACTIVITY SURVEYStHINERAL
EXPLORATION

ogi =72-24027 
Quthopl=CALLEH, R, A, 
year = 1971
title BAIT'S NOARLUNGA PHOSPHATE DEPOSITS
source =S, AUST,, MINER, RESGUR, REV, NO, 130 (1969), P, 110-120, ILLUS, (INCL, GEOL, HAP)
index =PHOSPHATEiAUSTRALIAfSQIJTH AUSTRALIAINOARLUNGAIORE DEPOSITSIPRECAHBRIANITERTIARYfHINERAL DEPOSITStGENESISt SEDIMENTARY RO 
CKStTECTONICStSTRUCTUREIFOLDStFAULTStECONOMIC GEOLOGY
mmmtwtmmm*
QQi =Q-69
Quthopl=CALMERT, S, E,
author2=PRICE, N, B,
year = 1971
title =UPWELLING AND NUTRIENT REGENERATION IN THE BENGUELA CURRENT, OCT, 1968
source =DEEP-SEA RES,, V, 18, P, 505-523
mmmmtmmmt*
agi =Q-640
authorl=CALVERT, S,E,
.iuthor2=PRICE, N,B,
year = 1970
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£ PHOSPHATE PARTICLES ARE HIGH IN P205, THE LAND-PEBBLE DEPOSITS, A PART OF THE BONE VALLEY FORMATION (PLIOCENE), WE 
RE DEPOSITED ON THE HAWTHORN FORMATION BY A TRANSGRESSING SEA WHICH PARTLY REWORKED AND SORTED THE RESIDUAL MANTLE OF TH 
E HAWTHORN, THE PHOSPHATE DEPOSITS ARE LARGE, UNCONSOLIDATED, AND FLAT-LYING, AND HAY BE CLASSIFIED AS, (1) REWORKED DE 
POSITS OF BEDDED COARSE-GRAINED PHOSPHATE? (2) RESIDUAL DEPOSITS OF MASSIVE FINE-GRAINED PHOSPHATE; AND (3) DEPOSITS IN 
WHICH REWORKED MATERIAL OVERLIES RESIDUAL MATERIAL, THE P205 CONTENT OF THE PHOSPHATE PARTICLES VARIES INVERSELY WIT 
H GRAIN SIZE? THUS COARSE PHOSPHATE DEPOSITS ARE OF LOWER GRADE THAN FINE DEPOSITS, INTENSIVE WEATHERING HAS ALTERED 
THE UPPER PART OF THE BONE VALLEY FORMATION TO A ZONE CHARACTERIZED BY VERY FINE-GRAINED ALUMINUM PHOSPHATE MINERALS* 
THIS LEACHED ZONE IS A LARGE POTENTIAL RESERVE OF PHOSPHATE,
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WTHORN FORMATION, THE OLDEST FORMATION THAT CROPS OUT IN THE QUADRANGLE, CONSISTS OF INTERBEDDED AND LENTICULAR SAND, CL 
AY, AND LIMESTONE AND DOLOMITE, ALL CONTAINING PHOSPHATE NODULES, PHOSPHATE NODULES ARE LOW IN P205 CONTENT AND HAKE UP 
ABOUT 10 PERCENT OF THE ROCK, BUT MUCH OF THE ECONOMIC PHOSPHATE WAS REWORKED FROM THE HAWTHORN FORMATION, THE BONE VA 

LLEY FORMATION OF PLIOCENE AGE UNCONFORMABLY OVERLIES THE HAWTHORN, AND IS DIVIDED INTO TWO UNITS? A LOWER, PHOSPHORITE 
UNIT, AND AN UPPER, CLAYEY SAND UNIT* THE FORMATION UNDERLIES THE ENTIRE QUADRANGLE, THREE, PERHAPS FOUR, PERIODS OF W
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EATHERING HAVE ALTERED THE ROCKS OF THE KEYSVILLE QUADRANGLE, THE FIRST, AFTER THE DEPOSITION OF THE HAWTHORN FORMATION 
, PRODUCED KARST TOPOGRAPHY OH THAT FORHATION* CHEHICAL FEATHERING AT THIS TIHE REMOVED THE SOLUBLE CAC03 AND LEFT A RE 
SIDUUH ENRICHED IN PHOSPHATE AND QUARTZ* THIS RESIDUUM WAS REWORKED INTO THE BASE OF THE BONE VALLEY FORHATION* THE RE 
FORKING SORTED THE SLIGHTLY HEAVIER PHOSPHATE PARTICLES, AND THE PARTICLES WERE PROBABLY ENRICHED IN THE BONE VALLEY SEA
* A SECOND PERIOD OF WEATHERING FOLLOWED THE DEPOSITION OF THE BONE VALLEY FORHATION AND AT THIS TIHE THE ALUHINOM PHOS 
PHATE ZONE WAS FORKED* AT THE SAME TIHE, THE LIMESTONE OF THE HAWTHORN FORHATION WAS ALTERED TO CALCAREOUS CLAY AND WAS

DQLOHITIZED, A THIRD PERIOD OF WEATHERING FOLLOWED THE DEPOSITION AND THE LOOSE SURFICIAL SANDS, AND A GROUND-WATER P 
ODSOL (THE LEON SOIL) WAS DEVELOPED IN THE SURFICIAL MATERIALS OR WAS SUPERIMPOSED ON THE ALUMINUM PHOSPHATE ZONE* A FO 
URTH, THIN, SURFICIAL WEATHERING DEVELOPED IN RECENT TIME, RESERVES OF RECOVERABLE PHOSPHATE TOTAL ALMOST 400 MILLION L 
ONG TONS, THIS ESTIMATE IS A TOTAL OF ALL GRADES, AND IS HADE WITHOUT REGARD TO PRESENT ECONOHIC CONDITIONS, A TOTAL 0 
F 477 MILLION LONG TONS OF ROCK WITH AN AVERAGE CONTENT OF ABOUT 6 PERCENT P205 AND 0,009 PERCENT URANIUH IS AVAILABLE F 
ROM THE ALUHINUH PHOSPHATE ZONE IN THE QUADRANGLE, AN ESTIMATED ADDITIONAL 1 BILLION TONS OF PHOSPHATE IN THE HAWTHORN 
FORMATION REPRESENTS A POTENTIAL RESOURCE,
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E VALLEY FORMATION OF PLIOCENE AGE CROP OUT IN THE AREA, TERRACE SANDS, REFERRED TO THE PLEISTOCENE OR RECENT, BLANKET 
THE AREA EXCEPT ALONG THE STREAMS, SEVERAL PERIODS OF WEATHERING HAVE AFFECTED THE ROCKS IN THE PLANT CITY QUADRANGLE* 
AFTER THE DEPOSITION OF THE HAWTHORN, WEATHERING AND EROSION FORMED A RIDGE-AND-VALLEY TOPOGRAPHY ON THE SURFACE OF THE
HAWTHORN; THE RIDGES ARE MODIFIED BY A yELL-DEVELOPEn KARST TOPOGRAPHY* THE PHOSPHATE-RICH RESIDUUM THAT FORMED ON THE
HAWTHORN DURING THIS PERIOD OF WEATHERING WAS REWORKED INTO THE BONE VALLEY FORMATION* FOLLOWING THE DEPOSITION OF THE
BONE VALLEY FORHATION, LATERITIC WEATHERING ALTERED THE SURFICIAL ROCKS, FORMING THE ALUMINUM PHOSPHATE ZONE* A GROUND 
WATER F'ODOSOL, THE LEON SOIL OF PLEISTOCENE AGE, OVERLIES OR EXTENDS DOWNWARD INTO THE ALUMINUM PHOSPHATE ZONE, A VERY 
YOUNG SOIL OCCURS ON SANDS CONTAINING POTTERY SHARDS, THE CALCIUH PHOSPHATE ZONE CONSISTS OF UNCONSOLIHATED SEDIHENTARY
ROCKS CHARACTERIZED BY ABUNDANT NODULES OF CARBONATE-FLUORAPATITE, THE ZONE IS NOT A STRATIGRAPHIC UNIT BUT INCLUDES R 
OCKS OF THE TAMPA LIMESTONE, THE HAWTHORN FORMATION, AND THE LOWER UNIT OF THE BONE VALLEY FORMATION, ECONOHIC PHOSPHAT 
E DEPOSITS OCCUR ONLY IN THE CALCIUM PHOSPHATE ZONE AND ARE LIMITED TO THE SOUTHERN HALF OF THE QUADRANGLE, RESERVES OF
POSSIBLY MINABLE PHOSPHATE IN THE CALCIUM PHOSPHATE ZONE TOTAL ABOUT 50 MILLION LONG TONS OF RECOVERABLE PHOSPHATE NODU 

LES CONTAINING MORE THAN 65 PERCENT BPL (BONE PHHOSPHATE OF LIHE=PERCENT P20X2,185) AND ABOUT 0,016 PERCENT URANIUM, TH 
E ZONE WITHIN THE HAWTHORN FORMATION CONTAINS AS ADDITIONAL RESOURCE OF PHOSPHATE OF ABOUT 65 MILLION LONG TONS WITH AN 
AVERAGE GRADE OF ABOUT 50 PERCENT BPL AND 0*005 PERCENT URANIUM* THE ALUMINUM PHOSPHATE ZONE, A ZONE IN WHICH THE CALCI 
UM PHOSPHATE MINERAL WAS CHANGED TO ALUMINUM PHOSPHATE IS A POTENTIAL SOURCE FOR URANIUH PHOSPHATE, AND ALUMINA, ABOUT 
390 MILLION LONG TONS OF ALUMINUM PHOSPHATE WITH AN AVERAGE GRADE OF ABOUT 5 PERCENT P205, 10 PERCENT AL203, AND 0,012 P 
ERCENT URANIUM IS PRESENT IN THE QUADRANGLE,
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abstrct=ABS, URANIUM IS A TRACE CONSTITUENT OF ALL APATITES IN AHOUNTS THAT TYPICALLY RANGE FROh <0*001 TO 0,003 PERCENT FOR GUA 
NO AND GUANO-DERIVED DEPOSITS, FROH 0,001 TO 0,010 PERCENT FOR IGNEOUS APATITES, AND FROH 0,005 TO 0,030 PERCENT FOR HAR 
INE PHOSPHORITES, URANIUM HAY BE ENRICHED TO AS MUCH AS 0,05 PERCENT IN PHOSPHORITES REWORKED IN A HARINE ENVIRONMENT, 
AND ISOLATED BONES AND CONCRETIONS HAY CONTAIN AS MUCH AS 0,8 PERCENT URANIUM AS A RESULT OF ENRICHMENT BY GROUND WATER, 

URANIUH AS IKIV) REPLACES CALCIUM IN THE APATITE STRUCTURE OR MAY BE ABSORBED AS THE URANYL ION ON APATITE CRYSTAL 
STRUCTURES, URANIUM IS READILY REMOVED FROH APATITE BY WEATHERING, ENRICHMENT OF THE PHOSPHATE AFTER DEPOSITION HAY BE 
ENTIRELY RESIDUAL, AS IN THE CASE OF THE BROWN ROCK DEPOSITS OF TENNESSEE, OR URANIUM MAY BE ADDED, AS IN THE CASE OF T 

HE LATERITIC WEATHERING OF THE DEPOSITS IN FLORIDA, URANIUM HAS BEEN RECOVERED AS A BYPRODUCT OF THE MANUFACTURE OF 
PHOSPHORIC ACID BY THE WET PROCESS, IN 1972, ABOUT 15 MILLION TONNES (METRIC TONS) OF PHOSPHATE ROCK WAS USED TO MAKE P 
HOSPHORIC ACID IN THE UNITED STATES, THIS PHOSPHORIC ACID PROBABLY CONTAINED ABOUT 1,500 TONNES OF URANIUM, IT SEEMS L 
IKELY THAT TONNAGES OF URANIUM IN PHOSPHORIC ACID WILL REACH 3,000 TONNES PER YEAR WITHIN THE NEXT 25 YEARS BECAUSE OF T 
HE INCREASED DEMAND FOR PHOSPHATIC FERTILIZERS AND INCREASES IN THE AMOUNT OF PHOSPHATE ROCK USED TO MAKE PHOSPHORIC ACI 
D, ABOUT TWICE THIS AMOUNT MIGHT BE PRESENT WORLDWIDE* THUS, MARINE PHOSPHORITES ARE A SIGNIFICANT SOURCE OF URANIUH F 
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T SEAWAYS, NO MODEL IS PRESENTLY AVAILABLE FOR EPEIRIC SEAS, A TEMPORAL MODEL IS ALSO PROPOSED TO EXPLAIN THE DISTR 
IFUTION OF PHOSPHORUS IN SEDIMENTS IN THE LAST 3400 M,Y, THE ASSOCIATION OF PHOSPHORUS WITH IRON AND ORGANIC MATTER IN
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FOR AMMONIA MANUFACTURE* THE SULFUR RESOURCES ARE PRIMARILY IN THE FORM OF SULFIDE ORES, WITH SULFIDES OF COPPER, ZINC, 
LEAD, AND NICKEL BEING THE MOST COMMON* THE MAJORITY OF THE HOST ROCKS FOR THESE ORES ARE PRECAMBRIAN OR LOWER PALEOZO 
1C IN AGE* EVAPORITES ARE COMMON IN ROCKS RANGING IN AGE FROM PRECAMBRIAN TO RECENT, BUT POTASH IS RARE, AND ALL OF AUS 
TRALIA'S CURRENT REQUIREMENTS ARE IMPORTED* ALTHOUGH AUSTRALIA IS ALSO IMPORTING LARGE QUANTITIES OF PHOSPHATE ROCK AT 
THE PRESENT TIME, RESOURCES OF SEVERAL BILLION TONNES OF PHOSPHATE ROCK OF CAMBRIAN AGE, HAVE BEEN IDENTIFIED IN THE GE 
ORGINA BASIN*

agi =S-189
author! =COOK, P.J*
author2=SHERGOLD, J*H*
year = 1980
title =PROTEROZOIC AND CAMBRIAN PHOSPHORITES OF ASIA AND AUSTRALIA - A PROGRESS REPORT
source =IN, SHELDON, R*P*, BURNETT, W*C,, EDS*, FERTILIZER MINERAL POTENTIAL IN ASIA AND THE PACIFIC, EAST-WEST CENTER, HON*, HI 

, P* 207-223
abstrct=ABS* ALTHOUGH DATA ARE INCOMPLETE, THERE IS EVIDENCE TO SUGGEST AT LEAST FOUR PROTEROZOIC EPISODES AND ONE CAMBRIAN EPIS
ODE OF PHOSPHOGENESIS* OF THESE, THE LATEST PROTEROZOIC AND CAMBRIAN EPISODES ARE THE MOST IMPORTANT PROVIDING PHOSPHAT
E ORE RESERVES OF SEVERAL BILLION TONNES* LATE PROTEROZOIC AND CAMBRIAN PHOSPHATE DEPOSITS ARE FOUND IN MANY COUNTRIES,
AND THE CAMBRIAN DEPOSITS IN PARTICULAR ARE THOUGHT TO CONSTITUTE PART OF A LARGE PHOSPHOGENIC PROVINCE* DEPOSITS WITH
IN THIS POSTULATED PROVINCE SHOW SOME STRIKING SIMILARITIES IN THE TYPES OF SEDIMENTS ASSOCIATED WITH THE PHOSPHORITES A
ND THE ORDER OF SUPER-POSITION OF THOSE SEDIMENTS* THESE SIMILARITIES RESULT NOT FROM A SYNCHRONEITY OF THE VARIOUS DEP
OSITS BUT RATHER FROM A SIMILARITY IN THEIR SEDIMENTARY AND TECTONIC SETTING* USING THE GEORGINA BASIN AS A YARDSTICK I
T IS POSSIBLE TO ESTABLISH A NUMBER OF COMMON GENETIC FEATURES WHICH MAY IN TURN BE USEFUL TO EXPLORATION PROGRAMMES FOR
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ABOUT 200-300 M* THEY RESEMBLE NODULES FROM OFF THE NORTHERN MARGIN OF SPAIN IN THEIR BULK COMPOSITION, WHICH TENDS TO 
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N AVERAGE 29 PERCENT P205 AND ONLY 4 PERCENT FE (AS FEO), 7 PERCENT K20 AND ONLY 0*3 PERCENT P205* THE COMPOSITION OF T 
HE FEW COLLOPHANE PELLETS PRESENT IS SIMILAR TO THAT OF THE COLLOPHANE HATRIX* COLLOPHANE AND BLAUCONITE FROM THE EAST
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EMICAL PHOSPHATE PRODUCTS IN CRYSTALLINE APATITE, IN CERTAIN IGNEOUS AND HETAHORf'HIC ROCKS, URANIUH CONTENT IS GENERALLY 
BETWEEN 0,001-0*01 PERCENT(10-100 PPM), IN MARINE PHOSPHORITE. URANIUH CONTENT IS TYPICALLY 0,005-0,02 PERCENK50-200 
PPM), IN BIRD GUANO THE RANGE IS 5-50 PPH URANIUH, BECAUSE HOST OF THE WORLD'S PHOSPHATE RESOURCES ARE HARINE PHOSPHOR 
ITE, THE URANIUH CONTENT OF THEIR PHOSPHATE PRODUCTS IS RELATIVELY UNIFORM (60-130 PPH), A RECENT STUDY HAS ESTIMATED N 
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, BE SUPPLIED BY URANIUH EXTRACTED AS A BY-PRODUCT FROH THE WORLD'S PHOSPHORIC ACID PRODUCTION, OBVIOUSLY, THE ECONOMIC 
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4bstrct=ABS* LOWER EOCENE SAMPLES FROM THE GAFSA BASIN HAVE BEEN STUDIED IN ORDER TO OBTAIN FURTHER DATA ON THE LINKS ALREADY NO
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TED BETWEEN DINOFLAGELLATE PHYTOPLANKTDN AND PHOSPHATE SEDIMENTATION, IN THE SAMPLES STUDIED, THE PRACTICALLY PERMAN 
ENT PRESENCE OF DINOFLAGELATES, AND THE EVOLUTION OF THEIR FREQUENCY OFTEN PARALLEL TO THE VARIATIONS OF THE ORGANIC CAR 
BON CONTENT? SHOW THAT THIS MICROPLANKTON IS PREPONDERANT IN THE ORGANIC CONTENT OF THE PHOSPHATE. SEDIMENTS, HOWEVER, 
A MORE DETAILED EXAMINATION SHOWS THAT THE PRESENT ABUNDANCE OF BINOFLAGELLATES OFTEN DECREASES IN THE SAMPLES WHEN THEI
R P205 CONTENT INCREASES! UHEN THE ENVIRONMENT BECOMES HORE FAVOURABLE TO THE PRODUCTION OF PHOSPHATE PARTICLES? IT SEEH 
5 LESS FAVOURABLE TO THE PRESERVATION TO MICROPLANKTON CYSTS, THUS, IF AN INITIAL ABUNDANCE OF DINOFLAGELLATE SEEMS
TO BE PARTICULARLY FAVOURABLE FOR PHOSPHATE PRODUCTION, THIS FACTOR IS NOT SUFFICIENT, THE PHOSPHATE DEPOSIT HOST UNDER 
80 AN EVOLUTION IN A SEDIMENTARY ENVIRONMENT y.HICH SHOULD BE IN THE IMMEDIATE VICINITY OF THE UPPER LIMIT OF THE MARINE 
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abstrct=ABS, THE QUAB.RAN8LE CONTAINS ONLY SEDIMENTARY ROCKS AND THESE RANGE IN AGE FROM MISSISSIPPI/HI TO TRIASSIC AND FROM TERTI 
ARY TO RECENT* FORMATIONS PRESENT ARE THE BRAZER LIMESTONE OF MISSISSIPPI^* AGE, THE yELLS FORHATION OF PENNSYLVANIA A 
ND PERMIAN (?) AGE f THE PHOSPHORIA FORHATION OF PERMIAN AGE, AND THE DINHOODY AND THAYNES FORMATIONS OF TRIASSIC AGE* R 
OCKS OF TERTIARY AND QUARTERNARY AGE ARE PRESENT ALSO BUT HAVE NOT BEEN DESIGNATED BY FORMATION NAMES* THE JOHNSON C 
REEK SYNCLINE AND THE ASPEN RANGE ANTICLINE ARE THE PRINCIPAL STRUCTURAL FEATURES OF THE QUADRANGLE, THEY TREND WEST OF 
NORTH AND ARE MODIFIED AND PARTLY OBSCURED IN PLACES BY MANY MINOR FOLDS AND BY FAULTS THAT HAVE BROKEN THE AREA INTO L 
ARGE AND SHALL BLOCKS. HOST OF THE FAULTS STRIKE PARALLEL TO THE TREND OF THE FOLDS? THOUGH A FEy ARE NORMAL TO IT. TH 
E WESTERN FRONT OF THE ASPEN RANGE IS THE MOST INTENSELY FOLDED AND FAULTED PART, AS SHOWN BY THE MAGNITUDE OF OVERTURNE 
D STRATA AND THE LARGE APPARENT DISPLACEMENT OF THE FAULTS* PHOSPHATE ROCK IS THE ONLY IMPORTANT MINERAL RESOURCE A 
T THIS TIME* IT OCCURS AS BEDDED ROCK AT DIFFERENT LEVELS IN THE PHOSPHORIA FORMATION, THERE ARE TUQ PRINCIPAL ZONES 0 
F ECONOMIC IMPORTANCE? ONE, ABOUT 20 FEET THICK, IS NEAR THE BASE OF THE FORMATION, THE OTHER, ABOUT 5 FEF.T THICK, IS 10 
0 TO 150 FEET ABOVE THE LOWER ZONE* THOUGH THE PHOSPHATE ZONES APPEAR TO BE CONTINUOUS OVER THE REGION AS A WHOLE, THEI 
R GRADE AND THICKNESS DIFFER FROM PLACE TO PLACE* PHOSPHATE ROCK WAS BEING HINED FROM THE AREA IN 1955*
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source =U. S* GEOL* SURVEY BULL* 1111-C, P* 71-146, ILLUS*
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source =AM, MINERALOGIST, V, 51, NOS, 5-6, P, 819-824, ILLUS» ? TABLES*
abstPct=ABS, A NEW ANALYSIS OF APATITE FROM FARADAY TOWNSHIP, ONTARIO, SHOWS A PAIRED SUBSTITUTION OF C03+F FOR P04 AND OF NAtRA
RE EARTHS FOR CALCIUM IN MINUTE QUANTITIES, INFRARED ANALYSIS INDICATES THAT THE ENVIRONMENT OF THE C03 ION IN CARBQNAT
E-AFATITE IS DIFFERENT FROM THAT IN CALCITE, 

index =HARINE GEQLQGYtPHQSPHORUStCALCIUM CARBONATE+LITHOLQOYiGENESISfHARDRDCKiOHTARIOiCANftDA
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aai =R-223
author 1=GULBRANDSEN, R, A,
year = 1966
title =CHEHICAL COHPOSITION OF PHOSPHORITES OF THE PHOSPHORIA FORMATION
source =GEOCHIM, ET COSMOCHIM, ACTA, V, 30, NO, 8, P, 769-778, ILLUS,, TABLES,
abstPCt=ABS, THE CHEHICAL COHPOSITION, BOTH MAJOR AND MINOR CONSTITUENTS, OF 60 SAMPLES OF PHOSPHORITE FROH THE PHOSPHORIA FORHA 
TION WAS DETERMINED. MAJOR CONSTITUENTS OF THE AVERAGE PHOSPHORITE ARE, BY WEIGHT PERCENT: 5102, 11,9? AL203, 1,7? FE20 
3, hi; HBO, 0,3? CAO, 44,0} NA2Q, 0,65 K20, 0,5; TOTAL H20, 2,21 H20-, 0,6; TI02, 0,1? P205, 30,5? C02, 2,2? SQ3 f 1,8? 
F, 3, 4; ORGANIC HATTER, 2,1? AND OIL, 0,2, URANIUM AVERAGES 0,009 PERCENT, THE PHOSPHATE MINERAL IS BASICALLY APAT 
ITE, CA5>:pQ4)3F, WITH SHALL BUT SIGNIFICANT AND VARIABLE SUBSTITUTIONS--NA, SR P U AND TH FOR CA, AND C03 AND S04 FOR P04 

RARE METALS NOT ASSOCIATED WITH APATITE ARE ASSOCIATED PRINCIPALLY WITH THE ORGANIC-MATTER COMPONENT OF THE ROCKS, 
THIS GROUP INCLUDES AS, AB, CD, CR, CU, M0 ? NI, SB, SE, V AND ZN, CHROHIUM IS THE MOST ABUNDANT? HAVING A MODAL ABUND 

AMCE OF 0,1 PERCENT AND A MAXIMUM CONNCENTRATION OF 0,3 PERCENT, THE AVERAGE PHOSPHORITE IS COHPOSED OF APPROXIMATEL 
Y 80 PERCENT APATITE, 10 PERCENT QUARTZ, 5 PERCENT MUSCOVITE-ILLITE, 2 PERCENT ORGANIC HATTER, 1 PERCENT DOLOMITE-CALCIT 
E, 1 PERCENT IRON OXIDE, AND 1 PERCENT OTHER COMPONENTS, IT IS TEXTURALLY A MEDIUM-GRAINED PELLET PHOSPHORITE,

index =NARINE_GEOLOGYtPHQSPHORITEtHARDROCK+CHENICAL_COMPQSITIQN
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aqi =L-100
authopl=GULBRANDSEN, R, A,
year = 1966
title =PRECAMBRIAN PHOSPHORITE IN THE BELT SERIES IN MONTANA
source =IN GEOLOGICAL SURVEY RESEARCH 1966, U, S, GEOL, SURVEY PROF, PAPER 550-B, P, D199-D2Q2
QbstPct=ABS, A THIN BED OF PHOSPHORITE (23 PERCENT P2Q5) FOUND IN THE YOUNGER PART OF THE PRECAMBRIAN BELT SERIES IN MONTANA IS 
ONE OF ONLY A SHALL NUMBER OF PHOSPHORITE OCCURRENCES OF THIS AGE KNOWN IN THE WORLD, IT MAY CONTAIN FOSSILS! ONE DISTI 
NCT STRUCTURE OBSERVED IN THIN SECTION IS SIMILAR TO A SPONGE SPICULE, KNOWLEDGE THAT PHOSPHORITES HAVE FORMED IN PRECA 
MBRIAN TIMES SHOULD PROVIDE INCENTIVE FOR EXPLORATION IN SUCH PREVIOUSLY OVERLOOKED TERRANES, ALTHOUGH SOHE LINES OF Ev'I 
DENCE INDICATE THAT PRECAMBRIAN PHOSPHORITE MAY BE RARE,
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Quthopl=GULBRANDSEN, R, A,
author2=REESER, D, U,
year = 1969
title =AN OCCURRENCE OF PERMIAN. MANGANESE NODULES NEAR DILLON, MONTANA
source =IN GEOL, SURVEY RES, 1969, CHAP, C, U,S, 8EOL, SURVEY PROF, PAP, 650-C, P, CB49-CB57, ILLUS,, TABLES
abstpct=ABS, CONCENTRICALLY RINGED MANGANESE NODULES, SIMILAR IN FORM TO MANY FOUND ON MODERN OCEAN AND SEA FLOORS, OCCUR IN A V
ERY FINE GRAINED ARGILLACEOUS SANDSTONE BED OF PERMIAN PARK CITY FORMATION NEAR DILLGN, MONT, THEY ARE ENRICHED IN MANY 
RARE ELEMENTS AND CONTAIN AS MUCH AS 2,5 PERCENT ZINC, 1,3 PERCENT NICKEL, AND 0,22 PERCENT COBALT, THE MANGANESE MINE

RALS ARE CHALCOPHANITE AND TODOROKITE, THE NODULES PROBABLY FORMED IN A SHALLOW MARINE OXIDIZING ENVIRONMENT ON THE WES
TERN SIDE OF THE PERMIAN SEDIMENTARY BASIN, THE OCCURRENCE OF AN APPRECIABLE AMOUNT OF FLUORIDE IN THE BED SUGGESTS THA
T THE WATER WAS SALINE,
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Quthcpl=6ULBRANDSEN, R, A,
year = 1969
title =PHYSICAL AND CHEMICAL FACTORS IN THE FORMATION OF MARINE APATITE
source =ECON* GEOLOGY, V, 64, NO, 4, P, 365-382, ILLUS,, TABLES
abstPct=ABS, THE UBIQUITOUS PHOSPHORITE-ORGANIC MATTER ASSOCIATION SUGGESTS THAT ORGANISMS ARE AN ESSENTIAL PART OF THE MARINE P 
HOSPHORUS CYCLE BECAUSE OF THEIR ABILITY TO SECRETE PHOSPHORUS, TRANSPORT IT BETWEEN ENVIRONMENTS, AND ULTIMATELY RELEAS 
E IT TO SEDIMENTS, 'OPTIMUM CONDITIONS FOR THE FORMATION OF LARGE AMOUNTS OF APATITE SEEM TO BE THE COINCIDENCE OF A SP 
ECIAL STEADY SUPPLY OF PHOSPHATE, ORIGINALLY DERIVED FROM ORGANIC MATTER, AND A DECREASED CAPACITY OF SEA WATER FOR PHOS 
PHATE, THESE CONDITIONS PROBABLY PREVAIL IN SHALLOW PARTS OF THE SEAS UPON CONTINENTS WHERE LARGE AMOUNTS OF ORGANIC HA 
TTER ACCUMULATE IN OXYGENATED WATERS OF HIGHER THAN NORMAL TEMPERATURE, PH, AND SALINITY,'
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year = 1970
title =RELATION OF CARBON DIOXIDE CONTENT OF APATITE OF THE PHOSPHORIC FORMATION TO REGIONAL FACIES 
source =UtSt GEOL, SURV», PROF, PAPER NO, 7QQ-B, P» 9-13, ILLUS*
index =IDAHOiSEBIMENTARY PETROLOGYIEASTIPHOSPHORITEfPHDSPHORIA FORMATION C02ISEBIMENTARY RQCKS+CQMPQSITIQNtLITHOFACIEStHYQHI 
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title "CQPRECIPITATIQN OF CARBONATE AND PHOSPHATE FROM SEA MATER
source =U, S, GEQL, SURV,, PROF, PAP, NO, 700-C, P, C125-C126, ILLUS,
abstrct=NOTE, EXPERIMENTAL STUDIES YIELDING PHOSPHATE IN AHOUNTS SIMILAR TO AVERAGES FOR LIHESTONE,
index "GEQCHEHISTRYfSEA WATERtEXPERIMENTAL STUDIESfCARBQNATEtPHOSPHATEfPRECIPITATIONfOCEANQGRAPHYtPERIMENTAL STUDIES
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year = 1971
title "RELATION OF CARBON DIOXIDE CONTENT OF APATITE OF THE PHOSPHORIA FORHATION TO REGIONAL FACIES
source "VOLUME 8 NO, 2 MT, GEOL, PAGES 81-84, REPRINT FROM U, S, GEOL, SURV, PROF, PAP, 700-B
index =BEAR LAKE COUNTYtPHOSPHORIA FORMATIONiSEDIMENTARY ROCKSICHEMICALLY PRECIPITATED ROCKSIPHOSPHORITEiMINERAL COMPOSITIONS
PATITEiCHEMICAL COMPOSITIONfCARBON DIOXIDEtLITHQFACIES+PERHIANHDAHOtWYOMINGtUNITED STATES-fSEDIHENTARY PETROLOGYISOOTHIP
OCATELLO
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author 1=GULBRANBSEN, R, A, 
author2=SHELDON, R, P, 
year = 1971
title "INTRODUCTION TO THE PERHIAN AND TRIASSIC ROCKS IN SOUTHWESTERN MONTANA
source =IN JOSEPH LINTZ f JR., ED,, GUIDEBOOK? INTL, CONF, ON THE PERMIAN AND TRIASSIC EXPOSURES OF WESTERN NORTH AMERICA, AUG, 1 
971, CALGARY, GEOL, SURVEY CANADA AND UNIVt CALGARY, CALGARY, ALBERTA? P, 1-11

agi =73-29468
author 1=GULBRANDSEN, R, A,
author2=ROBERSON f CHARLES E,
year = 1973
title "INORGANIC PHOSPHORUS IN SEAWATER
source =IN, GRIFFITH, E,J M ED,, ENVIRONMENTAL PHOSPHORUS HANDBOOK,, F% 117-140. ILLUS,, JOHN yiLEY I SONS NEW YORK
index =SEA WATERIGEOCHEMISTRY+PHOSPHQRUStBISTRIBUTION+ABUNDANCE

agi "K-17
authorl=GULBRANDSEN, R, A,
year = 1975
title "WHITLOCKITE AND APATITE OF SURFICIAL PHOSPHATE OCCURRENCES ON ENDERBURY ISLAND, PHOENIX ISLANDS, PACIFIC OCEAN
source =IN JOUR, RES,, U»S, GEOL, SURVEY, V, 3, NO, 4, P, 409-414, TABLES, SKETCH MAP
abstrct=ABS, yHITLOCKITE AND APATITE ARE THE PRINCIPAL PHOSPHATE MINERALS IN THE SURFICIAL DEPOSITS OF ENDERBURY ISLAND; HONETIT
E AND BRUSHITE ARE PRESENT IN SMALL AMOUNTS, ALL ARE DERIVED FROM THE GUANO OF SEA BIRDS, THE ABUNDANCE OF yHITLOCKITE 
DISCOVERED ON ENDERBURY, AND REPORTED IN SAMPLES FROM REMIRE ISLAND IN THE INDIAN OCEAN, INDICATES THAT THE MINERAL IS

PROBABLY OF COMMON OCCURRENCE IN YOUNG INSULAR PHOSPHATE DEPOSITS, THE COMPOSITION OF WHITLOCKITE FROM ENDERBURY ISLAND 
IS ROUGHLY (CA, MG, SFl, NA)3 (P04, C03)2, SIMILAR TO THE COMPOSITION INDICATED FOR OTHER INSULAR OCCURRENCES BY THE SPA

RSE DATA AVAILABLE, THE VARIETY OF APATITE FOUND ON THE ISLAND IS CARBONATE FLUOR-HYBROXYLAPATITE, LOU IN FLUORINE CONT
ENT, WHITLOCKITE APPEARS TO HAVE FORMED DIRECTLY FROM GUANO COMPONENTS IN SURFICIAL AQUEOUS SOLUTIONS. POSSIBLY ACCOMPA
NIED BY APATITE, BUT CHANGES WITH TIME TO APATITE,
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authorl=GULBRANDSEN, R, A,
year = 1977
title "BYPRODUCT RESOURCES IN PHOSPHATE ORE OF SOUTHEASTERN IDAHO, CABS, 3
source =GEOL, SOC, OF AM, ABS, PROG,, V, 9, NO, 6, P, 728 (THE GEOL, SOC, OF AM,, ROCKY MTN SEC, 30TH ANN, MTG)
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authopl=GULBRANDSEN, R» A, 
year = 1979
title =PRELIMINARY ANALYTICAL DATA ON THE HEADE PEAK MEMBER OF THE PHOSPHORIA FORMATION AT HOT SPRINGS UNDERGROUND MINE, TRAIL 
CANYON TRENCH AND CONDO UNDERGROUND MINE, SOUTHEASTERN IDAHO 

source =0, S, GEQL, SURV, f OPEN-FILE REP, 79-36?, 37 P, 
index =IDAHO+STRATIGRAPHY+PERMIAN+PHOSPHORIA FQRMATIONtHEADE PEAK MEMBERtUNITEB STATEStHQT SPRINGS HINEiCDHDO HINEiTRAIL CAHYO
N TRENCH-fPALEOZOIC
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authopl=GULBRANDSEN, R* A, (COMPILER)
year = 1967
title =SELECTED REFERENCES ON THE GEOLOGY OF PHOSPHATE DEPOSITS IN THE WESTERN STATES (POST-1952}
source =IN INDUSTRIAL SEMINAR, WESTERN PHOSPHATE REGION, 1966, PROC,, MONTANA BUR, MINES AND GEOL, SPEC, PUB, 42, P, 81-82
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title =PRELIMINARY ANALYTICAL DATA ON THE HEADE PEAK MEMBER OF THE PHOSPHORIA FORMATION AT HOT SPRINGS UNDERGROUND HINEr TRAIL 
CANYON TRENCH AND CONDO UNDERGROUND MINE, SOUTHEASTERN IDAHO 

source =U,S, 6EQL. SURVEY OPEN-FILE R 79-297, 910 P,, 2 FIGS,
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authorl=GULBRANBSEN, R.A, 
year = 1978
title =PRELIMINARY ANALYTICAL DATA ON THE MEADE PEAK HEHBER OF THE PHOSPHORIA FORMATION AT HOT SPRINGS UNDERGROUND MINE, TRAIL 
CANYON TRENCH AND CONDO UNDERGROUND MINE, SOUTHEASTERN IDAHO 

source =U»S. GEOL, SURVEY OPEN-FILE REPT 79-369, 37 P, f 1 FIG,
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agi =S-441 
authopl=GULBRANDSEN, R,A, 
year = 1979
title =PHOSPHATE OCCURRENCES ON ENDERBURY ISLAND
 source =IN, BURNETT, W,C, AND SHELDON, R,P,, EDS,, REPORT ON THE MARINE PHOSPHATE SEDIMENTS WORKSHOP, EAST-WEST CENTER, HON., H 
AWAII, P, 15-16

abstrct=ABS, THE SURFICIAL OCCURRENCES CONSIST PRIMARILY OF WHITLOCKITE AND CARBONATE FLUORHYDROXYAPATITE (LOy IN FLUORINE) AND 
HINOR AMOUNTS OF BRUSHITE AND MONETITE, THE ABUNDANCE OF HHITLOCKITE ON ENDERBURY AND ALSO ON REHIRE ISLAND INDICATES T 
HAT THIS MINERAL IS LIKELY TO BE OF COMMON OCCURRENCE IN YOUN8 INSULAR PHOSPHATE DEPOSITS, SHALLOW PIPE CORES, UP TO 
ABOUT 1 M IN LENGTH, TAKEN AROUND THE EDGE OF A SHALLOU HIGHLY SALINE LAKE, A FORMER LAGOON, INCLUDED ONLY ONE SLIGHTLY 
PHOSPHATIC BED (UP TO 10 PERCENT P205), APATITE yAS THE ONLY PHOSPHATE MINERAL PRESENT, ONE CORE INCLUDED TWO BEDS OF 
GYPSUM, HIGHLY MAGNESIUM CALCITE (UP TO 43 MOLE PERCENT MGC03), m ABUNDANT IN THE CORES,
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agi =S-129 
authopl=6ULBRANDSEN, R*A, 
<wthop2=KRIER, D»J, 
year = 1980
title =LARGE AND RICH PHOSPHORUS RESOURCES IN THE PHOSPHORIA FORMATION IN THE SODA SPRINGS AREA, SOUTHEASTERN IDAHO 
source =U,S, GEOL, SURVEY BULL,, NO, 1496, 25 P.
abstPct=ABS, CONCERN ABOUT THE CAPABILITY OF WORLD FOOD PRODUCTION TO KEEP ABREAST OF AN EVER-INCREASING POPULATION HAS LED TO C
ONCERN ABOUT THE ADEQUACY OF PHOSPHORUS RESOURCES FOR FERTILIZERS, STUDIES SHOW THAT SUFFICIENT PHOSPHORUS IS AVAILABLE
FOR HOST POPULATION PROJECTIONS, BUT THAT HOST RESOURCES ARE OF LOWER GRADE THAN THOSE NOW UTILIZED AND THAT THE NATURE
OF THE DEPOSITS IS POORLY KNOWN. U,S, PRODUCTION OF PHOSPHORUS IS ALSO OF CONCERN AND IS PROJECTED TO FALL SHORT OF DE
HAND IN THE EARLY YEARS OF THE NEXT CENTURY, ON THE BASIS OF PRESENT-DAY RESERVES, IN THIS PRELIMINARY STUDY yE ASSE
SS THE NATURE AND MAGNITUDE OF DEEPLY BURIED PHOSPHORUS RESOURCES IN THE PHOSPHORIA FORMATION IN THE SODA SPRINGS AREA 0
F SOUTHEASTERN IDAHO AND SHOW THAT VERY LARGE AND RICH PHOSPHATE DEPOSITS ARE PRESENT, AN AREA OF ABOUT 760 KM2 IS ESTI
MATED TO BE UNDERLAIN BY ABOUT 22 BILLION TONS OF PHOSPHATE ROCK THAT CONTAINS 2,7 BILLION TONS OF PHOSPHORUS-ENOUGH TO
SUPPLY U,S, NEEDS FAR INTO THE FUTURE, BEDS THAT CONTAIN MORE THAN 20 WEIGHT PERCENT P205 (AVG 27,7 WEIGHT PERCENT P20

5) MAKE UP A TOTAL THICKNESS THAT AVERAGES 10,6 M, ABOUT 44 PERCENT OF THESE RESOURCES IS SHALLOWER THAN 600 M, AND THE
REMAINDER IS NO DEEPER THAN ABOUT 2,000 M, THE ROCK IS ESTIMATED TO YIELD 7S S 000 TONS OF P205 PER HECTARE OF BEDDING P

LANE, HOW SOON THESE RESOURCES CAN BE ECONOMICALLY DEVELOPED HAS NOT BEEN WELL ESTABLISHED; SOME INDICATIONS ARE THAT U
TILIZATIOH MAY BE NEAR AT HAND, BUT MUCH QF THE REQUIRED TECHNOLOGY HAS YET TO BE DEVELOPED,
mmmmmmmm
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source =IN, HALE L,A, ? (ED,), ANATOMY OF THE WESTERN PHOSPHATE FIELDS, INTERMTN ASSOC, GEOL., 15TH ANN, FIELD CQNF, f S,L,C,, UT
AH, P, 99-102? ILLUS,. TABLES 

abstrct=ABS, QUARTZ r MUSCQVITE-ILLITE, FELDSPAR. IRON OXIDE AND ORGANIC HATTER ARE UBIQUITOUS COMPONENTS OF THE PHOSPHORIA PHOSP
HORITES, IN ADDITION TO APATITE, THE APATITE IS BASICALLY FLUORAPATITE, WITH SHALL BUT SIGNIFICANT AND VARIABLE SUBSTIT
UTIONS, A TABLE SHOyS THE CHEHICAL COMPOSITION OF SOHE PHOSPHORITE TYPES AND THE AVERAGE PHOSPHORITE COMPOSITION OF THE 
RETORT AND HEABE PEAK PHOSPHATIC SHALE MEMBERS AND THE PHOSPHORIA FORMATION AS A WHOLE, HOST OF THE RARE HETALS IN PHO
SPHORITES OF THE PHOSPHORIA FORMATION OCCUR IN ASSOCIATION yiTH EITHER THE ORGANIC MATTER COMPONENT OF THE ROCK OR THE A
PATITE, 

index =DCEANQGRAPHY*PHQSPHORITEtMINERQLDGY+LITHOLQGY«NTERNAL_STRUCTURE
mmmmmmmm
agi =L-103
autho?l=GUNTER, 6.
year = 1957
title =HOy DOES SILTATION AFFECT FISH PRODUCTION?
source =NATIGNAL FISHERMAN, V, 38, NO, 3, P, 18-19
mmmmmmmm
agi =L-104 
authorl=GUNTHER, E. R,
year = 1936
title =A REPORT ON OCEANOGRAPHIC INVESTIGATIONS IN THE PERU COASTAL CURRENT
source =DISCOVERY REPORTS 13, P, 107-276
mmmmmmmm
agi =N-73
author1=GUNTZB, A, A,
year = 1952
title =SUR LA PRESENCE B'URANIUM DANS LES PHOSPHATES NORD-AFRICAINS
source =ACAD, SCI, PARIS COMPTES RENDUS, V, 234, P, 868-870
mimttmmmmm
agi =74-13180
authorl=GUPTA, R, SEN,
year = 1973
title =NITRQGEN AND PHOSPHORUS BUDGETS IN THE BALTIC SEA
source =MAR» CHEM, VOL. 1, NO, 4, P, 267-280, ILLUS, (INCL, SKETCH MAP)
index =BALTIC SEAIGEOCHEHISTRYiNITROGENiPHOSPHORUSiORGANIC HATERIALS+ABUNDANCEfSEA yftTERIGRGANICtlNORGANICIATLANTIC OCEAN
mmmmmmmm
agi =74-11962
authorl=GUREVICH, B, G,
Quthor2=KHMELEy, YU, N,
year = 1973
title =PHOSPHORUS IN BAUXITE-RICH DEPOSITS OF THE BOKSONSK DEPOSIT IN EASTERN SAYAN, [ABSTR,
source =MOSK, OVO, ISPYT, PRIR,, BYULL,, OTD, GEOL, VOL, 48, NO, 5, P, 159
lang =RU
index- =USSR!ECONOMIC GEOLOGYIPHOSPHATE+BAUXITEWAYANtEAST+BOKSOHSKWRE DEPOSITSIABUNDANCEITHICKNESS
mmmmmmmm
agi =77-21849
authopl=GUREVICH, B, G,
year = 1976
title =LITHOLOGIC FEATURES IN THE DEVELOPMENT OF PHOSPHORITES AND CRITERIA FOR EXPLORING GEOSYNCLINES
source =IN, SOKOLOV, A,S, ? ED,, THE LITHOLOGY OF PHOSPHORITE DEPOSITS PAGES 56-63
lang =RU
index =USSRISEDIMENTARY PETROLOGYiSEDIHENTARY ROCKS-i-PHOSPHORITEtPRECAMBRIANtCAMBRIAN+KAZAKHSTANtKARATAUtSKALISTUKH-l-ALTAI-SAYAN
ICHEMICALLY PRECIPITATED ROCKSIGENESISfLITHOLOGYIDISTRIBUTIONfGEOSYNCLINESiPROCESSESfSEDIMENTATIONIRIPHEANILOyER CAMBRIA
NtEOCAMBRIAN
mmmmmmmm
agi =Q-420
author1=6UREVICH, B, G,

=
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title =THE MINERALQGIC-PETRQGRAPHIC AND TEXTUAL-STRUCTURAL FEATURES OF THE PHOSPHORITES AND THEIR GEOLOGIC-GENETIC INTERPRETAT 
ION 

source =IN, THE MATERIAL COHPOSITION OF PHOSPHORITES, ACAB, SCI,, USSR? NAUKA PUB,, NOVOSIBIRSK, P, 79-87
mmmmttmmm*
agi =5-405 
authorl=GUREVITCH, B,G,
year = 1980
title =LITHOGENIC TYPES OF KHUBSUGUL PHOSPHORITES
source =IN, ARSENYEV, A,A,, ED,, LITHOLOGY AND GENESIS OF PHOSPHATE-BEARING SEDIMENTS, NAUKA, MOSCOW, P, 65-81
mmmmmmmm
agi =79-05094
authorl=GURR, T, M,
year = 1977
title =THE STRUCTURE, STRATIGRAPHY AND ECONOHIC GEOLOGY OF THE CENTRAL FLORIDA PHOSPHATE DISTRICT
source =SQUTHEAST, GEDL, SQC,, PUBL, NO* 19 ENVIRONMENT OF THE CENTRAL FLORIDA PHOSPHATE DISTRICT? TWENTY-FIRST FIELD CONFERENCE
PAGES 36-48 

index =FLORIDA+AREAL GEOLOGY+POLK COUNTYIHILLSBOROUGH CQUNTY+HANATEE COUNTY+HARBEE COUNTYIDE SOTO COUNTYtSARASQTQ COUNTYtHAHTH
OFN FORMATIONfBONE VALLEY FORNATIONHINITED STATEStCENTRAL FLORIDAiSTRliCTORAL GEOLOGYIECONOHIC GEOLQGYtSTRATIGRAPHY+PHOSP
HATEfDEPOSITS
mmmmt**tmm*t
agi =78-28525 
authori=GUSEV, G, M, 
author2=ZANIN, YU, N, 
author3=KRIVOLUTSKAYA, L, M, 
Quthor4=LEMINA, N. H» 
year = 1976
title TRANSFORMATION OF APATITE DURING WEATHERING AND LEACHING 
source =ACAD, SCL USSR, BOKL,, EARTH SCI, SECT* VOLUME 229 NO, 1-6 PAGES 146-148
index =WEATHERINGtPROCESSEStLEACHING}MINERALStPHOSPHATES}APATnEtOXIDATIONtLATTICE}IRONtMANGANESEtPHOSPHATE IONIFLUORINE IONIT 

RANSFORHATIONS
mmmmmmmm
agi =Q-138
authorl=GUSEV, G, H,
au.thor2=ZAHIN ? Yu, N»
author3=KRIVOPUTSKAYA, L, H,
<wthor4=LEMINA, N, H t
year = 1976
title =TRANSFORHATION OF APATITE COHPOSITION UNDER CONDITIONS OF WEATHERING AND LEACHING
source =REPT, ACAD, SCI, USSR, MINERALOGY, V, 229, (4), P, 971-973 (IN RUSSIAN)
mmmtmmmm**
agi =L-106 
author1=HABASHI, F, 
year = 1966
title =RADIOACTIVITY IN PHOSPHATE ROCK 
source =ECON, GEOL, 61, NO, 2, P, 402-405, ILLUS,, TABLE
abstrct=ABS, URANIUM CONTENT OF SEDIMENTARY PHOSPHATES FROH DIFFERENT LOCALITIES IS PROPORTIONAL TOTAL GAHHA ACTIVITY? INDICATIN 
G THAT URANIUM IS IN RADIOACTIVE EQUILIBRIUM WITH ITS DECAY PRODUCTS, 
index =ISOTOPEiURANIUM
mmmtmmtmtm
agi =5-68
author1=HABASHI, F,
year- = 1980
title =THE RECOVERY OF URANIUM FROM PHOSPHATE ROCK PROGRESS AND PROBLEMS
source =IN» PROC, of the 2ND INTL, CONGR, ON PHOSPHOROUS COMPOUNDS, BOSTON, MASS,, APR, 21-25, ORG, BY PARIS-BASED INST* MONDIAL 
DU PHOSPHATE (IMPHOS)

abstrct=ABS, THE RECOVERY OF URANIUM FROH WET-PROCESS PHOSPHORIC ACID IS AT PRESENT BASED EXCLUSIVELY ON THE USE OF THE ORGANIC 
SOLVENTS OCTYL PYROPHOSPHORIC ACID, DI (2-ETHYLHEXYL) PHOSPHORIC ACID IN ADMIXTURE WITH TRIOCTYL PHOSFHINE OXIDE, AND 0 

CTYL PHEHYL PHOSPHORIC ACID IN ADMIXTURE WITH TRIBUTYL PHOSPHATE, RECOVERY BY PRECIPITATION DURING THE MANUFACTURE OF A 
MMONIUM PHOSPHATE, DURING THE PURIFICATION OF WET-PROCESS ACID BY ORGANIC SOLVENTS, AND FROH THE ELECTRIC-FURNACE SLAG A 
RE ALSO PROMISING ROUTES, THE PROBLEMS OF NORMAL SUPERPHOSPHATE, DEFLUQRINATED PHOSPHATE ROCK, AND RADIUM IN PHOSPHO-GY 
PSUM HAVE BEEN DISCUSSED,



Author index

ttmmtmmmmm
agi =L-105
authorl=HABASHI, FATHI
year = 1962
title CORRELATION BETWEEN THE URANIUM CONTENT OF MARINE PHOSPHATES AND OTHER ROCK CONSTITUENTS
source =ECON, GEQL*, V* 57, NO* 7, P* 1081-1084, ILLUS,, TABLE
index =URANIUM*GENESIS
mmmmmmmm
agi =71-25305
authorl=HABASHI, FATHI*
year = 1970
title =b'RANIUH IN PHOSPHATE ROCK
source =HQNT,, BUR, HINES GEOL>, SPEC, PUBL* NO* 52, 33 P*, ILLUS*
Qbstrct=NOTE, REPRINTS OF PAPERS PUBLISHED FROH 1959 TO 1966. BIBLIOGRAPHY
index =URANIUN*ABUNDANCEtPHOSPHATE ROCKS
mmmmmmmm
agi =0-548
authorl=HACKETT, B,
year = 1979
title =PHOSPHATE OCCURRENCES IN THE AREA SOUTH AND WEST OF MOUNT ISA, CABS,3
source =IN, COOK, F,J* AND SHERGGLD, J*H,, EDS*, PROTEROZOIC-CAMBRIAN PHOSPHORITES, CANBERRA PUB, g PRINT* CO, PTY, LTD,, AUSTRA 
LIA, P, 29-30
abstrct=ABS, DURING 1975 AND 1976 THE EASTERN SIDE OF THE OEORGINA BASIN yAS TESTED BY DRILL TRAVERSES NORMAL TO THE OUTCROP ON 
THE EDGE OF THE BASIN* DRILL HOLES INTERMITTENTLY INTERSECTED PHOSPHATIC MATERIAL OF INTERESTING GRADES* HOST OF THE T 
RAVERSE LINES INTERSECTED PHOSPHATIC MATERIAL IN THE BEETLE CREEK FORMATION WITHIN A SEDIMENTARY ASSEMBLAGE OF SILTSTONE 
, CHERT, AND PHOSPHORITE, SUGGESTIVE OF A "SHELF FACIES* OVERALL, P205 VALUES RANGED FROH 0,5-3 PERCENT, THE FEy SIGNI 
FICANT PHOSPHATE OCCURRENCES LOCATED yERE SUBSEQUENTLY SHOWN TO HAVE FORHED IN LOCATIONS SUGGESTIVE OF A RESTRICTED CIRC 
ULATION ENVIRONMENT, IN ALL CASES. THESE LOCATIONS APPEAR TO HAVE BEEN PROTECTED FROH NORMAL MARINE ACTIVITY BY PRQTERQ 
ZOIC HIGHS ON THE SEA FLOOR* ONLY THE QUITA CREEK AREA JUSTIFIED MORE DETAILED WORK, AND DRILLING DOWN TO 500 METRE- 
SPACING INDICATED THAT THE DEPOSIT FORMED BEHIND CALCAREOUS OFF-SHORE BANKS EXTENDING SOUTHWEST FROM PROTEROZOIC TOPOGRA 
PHIC HIGHS* COHPARED TO THE KNOWN PHOSPHORITE DEPOSITS, QUITA CREEK IS SMALL AND OF ONLY MODERATE GRADE* A SECOND TYPE 
OF PHOSPHORITE FORMS WITHIN EMBAYMENTS OR BASINS WITHIN THE CARBONATE BANKS, THESE PHOSPHORITES TEND TO BE HIGH IN IRO 

N, AND COHPARED WITH THE MAIN DEPOSIT HAVE AN FE203/AL2Q3 RATIO GREATER THAN 1, WHILE THE MAIN DEPOSIT RATIO IS LESS THA 
N 1* THE SIGNIFICANCE OF THIS IS NOT CLEAR* THE CONCLUSION FROM THE PROGRAM WAS THAT PHOSPHORITES ARE DEPOSITED IN ENV 
IRONMENTS OF RESTRICTED CIRCULATION,
mmmmmtimm*
agi =6-149 
Quthorl=HACUE f A* 
Quthor2=ADDINGS, J, P» 
author3=WEED, W, H,
year = 1899
title =GEOLOGY OF THE YELLOWSTONE NATIONAL PARK
source =U, S* GEOL, SURVEY HEM, 32, PT. 2, 893 P,
mmmmmmmm
agi =R-173
authorl=HAGUE, J» D*
year = 1862
title =ON THE PHOSPHATIC GUANO ISLANDS OF THE PACIFIC OCEAN
source =AM* J* OF SCI, AND ARTS, V* 34, 21 P*
index =GUANOiBIRB_POPULATIONH?EGETATION*CLIHATE
mmmmmmmm
agi =5-300
authorl=HAILE, NEVILLE S,
year = 1980
title =PALAEOMAGNETIC EVIDENCE FROM THE ORDOVICIAN AND SILURIAN OF NU PENINSULAR MALAYSIA
source =EARTH PLANET* SCI, LETTERS, V* 48, P, 233-236
abstrct=ABS, THE QRDOVICIAN AND SILURIAN SETUL LIMESTONE OF THE LANGKAWI ISLANDS, NORTHWEST PENINSULAR MALAYSIA, HAS A MEAN MABN 
ETIC VECTOR OF D= 338 DEG, I = 62 DEG AFTER CLEANING AND CORRECTION FOR TILT* THIS IS EQUIVALENT TO A PALAEOLATITUDE 
OF 43 DEG, AND A PALAEOMAGNETIC POLE AT 46 DEG N, 76 DEG E, THE SILURIAN PART OF THE SETUL LIMESTONE ALSO SHQHS A SIMIL 
AR DIRECTION, THE ORDOVICIAN RESULTS ARE EQUIVALENT TO A PALAEOLATITUDE OF 43 DEG*, N OR S* RECENT RECONSTRUCTIONS, BA 
SED ON PALAEONTOLOGY, PLACE INDOCHINA AND CHINA IN THE NORTHERN HEMISPHERE IN THE ORDOVICIAH5 IF THIS IS COHRECT, A PALE
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OLATITUDE OF 43 BEG, FOR LANGKAWI WOULD IHPLY THAT MALAYA-INDOCHINA WAS THE HOST NORTHERLY CONTINENTAL FRAGMENT AT TH3T 
TIME,
mmmmmmmm
agi =S-298
authorl=HAILE, NEVILLE S* 
year = 1981
title =PALEOMAGNETISM OF SOUTHEAST AND EAST ASIA
source =IN, PALEORECONSTRUCTION OF THE CONTINENT, GEOBYNAHICS SERIES, V* 2, P* 129-135
abstrct=ABS, THE BECABE 1970-15?? SAW THE FIRST PALEOHAGNETIC WORK IN SOUTHEAST ASIA, PROVIDING USEFUL CONSTRAINT ON PALEOHAGNET 
1C RECONSTRUCTIONS* IN THAT PART OF THE REGION THE OLDEST RESULT, FROH THE ORBOVICIAN OF MALAYSIA, INDICATES A PALEO-LA 
TITUDE OF 43 BEG, LATER PALEOZOIC AND MESOZOIC RESULTS FROH SOUTHEAST ASIA ALL INDICATE PALED-LATITUDES WITH 26 BEG* OF 
THE EQUATOR, INDICATING THAT MOVEMENT NORTH OR SOUTH OF PRESENT POSITIONS WAS NOT GREAT, AT LEAST FOR THE SAMPLED ELEHE 

NTS, CONSIDERABLE ROTATIONS HAVE BEEN DEMONSTRATED, HOWEVER, FOR THAILAND, MALAY PENINSULA,. BORNEO? SUMATRA, SULAWESI, 
SUHBA, SUMBAUA, AND SERAH, ANB THE RESULTS ENABLE A START TO BE HADE IN DEFINING BOUNDARIES OF 'MICRQPUYTES' OR MAJOR ST 
RUCTURAL BLOCKS IN THE REGION, SOUTHEAST AND EAST ASIA HAVE AN EXTREMELY COMPLEX TECTONIC HISTORY, AND ARE A REGION 
OF THE WORLD WITH VERY SPARSE PALEOHAGNETIC DftTA AVAILABLE* THE RESULTS SO FAR, ALTHOUGH SCATTERED, ARE SUFFICIENT TO If 
EMONSTRATE THE POTENTIAL OF THE METHOD FOR ELUCIDATING THE TECTONIC AND PALEOGEOGRAPHIC HISTORY OF THE REGION*
mmmmmmmm
agi =68-12104 
authorl=HALBACH, PETER, 
year = 1968
title =THE CONTENT OF PHOSPHORUS AND OTHER TRACE ELEMENTS IN OOLITIC IRON ORE FROH THE DOGGER BETA OF UPPER FRANCONIA 
source OONTRIB, MINERAL* PETROLOGY--BEITR* MINERAL* PETROLOGIE VOL. 18, NO, 3, P, 241-251 (INCL, ENGL, SUN,), ILLUS* 
lang =GE
abstrct=THE MATERIAL STUDIED CONSISTS OF SAMPLES OF MARINE OOLITIC IRON ORE OF THE MAIN-SEAM HORIZON OF THE DOGGER BETA, KLEINER 

JOHANNES MINE, NEAR PEGNITZ, QBERFRANKEN, THE HAIN IRON BASE OF THE ORE COHPRISES GOETHITE (ALPHA -FEOOH) OOLITES CONTA
INING ALSO AL203, SI02 AND ABOUT 1 PERCENT TI ANB P, THE TI IS FIXED MAINLY IN THE OOLITE CORES, P2 IN THE OUTER SHELLS* 
ELECTRON PROBE ANALYSIS OF INDIVIDUAL OOLITES SHOWS U) CORRELATED DISTRIBUTION OF CA AND Pf (2) THAT THE INNERMOST SHE

LLS SURROUNDING THE CORE ARE ENRICHED IN CA PHOSPHATE AND IN ISOHORPHOUSLY SUBSTITUTED RARE-EARTH ELEMENTS, IT SEEMS THA
T PRIOR TO GROWTH OF GOETHITE SHELLS THE PHOSPHATIC SHELLS WERE ALSO FORMED IN A MARINE ENVIRONMENT* 
index =GERMANYIECONOMIC GEOLOGYIIRONtOBERFRANKEN+TRACE ELEMENTS!? AND TlfPHOSPHORUSIABUNDANCEHRON QREtTITANIUMtMINERAL DEPOSI
TSIGENESISITRACE-ELEHENT ANALYSES

mmtttmmmmm
agi =72-06379
authorl=HALBACH, PETER,
year = 1971
title =THE PHOSPHORUS CONTENT OF THE IRON ORES OF HONCORv'O, PORTUGAL
source =ERZHETALL VOL. 24, NO* 2, P, 70-74 (WITH ENGL*, FR* SUM*), ILLUS*
lang =GE
abstrct=NGTE, LA2ULITE AND OTHER PHOSPHORUS-BEARING MINERALS, OXIDATION EFFECTS, ORE TREATMENT PROBLEMS,
index =PORTUGAL*ECONOHIC GEOLQGYHRQN4MQNCORVOIEUROPEOEMICAL COHPOSITIONIPHOSPHORUSiABUNDANCEiORE DEPOSITS
mmmmmmmm
aqi =K-19
authorl=HALE, L, A,
year = 1967
title =ANATOMY OF THE WESTERN PHOSPHATE FIELD? A GUIDE TO THE GEOLOGIC OCCURRENCE, EXPLORATION METHODS? MINING ENGINEERING, AND

RECOVERY TECHNOLOGY 
source =INTERMTN ASSOC* GEOL*, 287 P*
mmmmtmtmm*
agi =K~21
authorl=HALE, LYLE A*
year = 1967
title "PHOSPHATE EXPLORATION USING GAMMA-RADIATION LOGS, DRY VALLEY, IDAHO
source =IN, HALE L*A*, (ED*), ANATOMY OF THE WESTERN PHOSPHATE FIELD, INTERMTN ASSOC, GEOL*, 15TH ANN, FIELD CONF,, S*L*C*, UTAH 

? FM47-159, ILLUS*
abstrct=ABS, THE CLOSE PHOSPHATE-RADIATION RELATIONSHIP IS GENETICALLY RELATED TO THE CHEMICAL AFFINITY OF CnLCIUH AND URANION I 
ONS DURING PRECIPITATION OF THE PHOSPHORITE PELLETS, THE CLOSE, IF NOT DIRECTLY PROPORTIONAL, RELATIONSHIP BETWEEN PHOS 
PHATE GRADE AND RADIATION INTENSITY LEADS TO THE CONCLUSION1 THAT, WITH MORE PRECISE CALIBRATION TECHNIQUES, GAMMA RADIAT 
ION LGGS CAN BE LOCALLY USED FOR QUANTITATIVE DETERMINATION AND, IN COMBINATION WITH OTHER DATA, HAY SHED ADDITIONAL LIG 
HT ON CONDITIONS AND PROCESSES OF SEDIMENTATION.
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agi =K-20
authorl=HALE, LYLE A, (COMPILER) 
year = 1967
title COMPOSITE BIBLIOGRAPHY-WESTERN MINERAL RESOURCES
source =IN, HALE L,A,, (ED*), ANATOMY OF THE WESTERN PHOSPHATE FIELD, INTERMTN ASSOC, GEOL», 15TH ANN, FIELD CONF,, S,L,C,, UTAH 

, P, 275-283, ILLUS,
mmmmmmmm
agi =H-22
authorINHALE, LYLE A*, ED.
year = 1967
title =ANATOMY OF THE WESTERN PHOSPHATE FIELD--A GUIDE TO THE GEOLOGIC OCCURRENCE, EXPLORATION METHODS, MINING ENGINEERING, REC
OVERY TECHNOLOGY

source =15TH ANN, FIELD CONF,, 1967, SLC ? UTAH? INTERMTN ASSOC, BEQL,, 287 P,, ILLUS,, TABLES, 
abstPct=ABS, THE VARIOUS PAPERS DESCRIBE SEQUENTIALLY THE FOLLOWING: (1) DEPOSITIONAL HISTORY AND AERIAL DISTRIBUTION OF THE PHO
SPHORIA FORMATION, (2) THE MECHANICS OF EARTH FORCES RESPONSIBLE FOR THE SINUOUS OUTCROP PATTERNS AND COMPLEX STRUCTURAL 
CONDITIONS, (3) PETROGRAPHIC AND CHEMICAL CHARACTER OF PHOSPHORITE, (4) DECIPHERING GEOLOGIC COMPLEXITIES IN- TERMS OF E

CONOMIC RECQVERABILITY, (55 EXAMPLES OF TYPICAL MINING PRACTICE AND ENGINEERING PROCEDURES? (6) RECOVERY METHODS AS DICT
ATED BY DIVERS*ORE TYPES, (7) OTHER RELATED PROBLEMS AS MARKET OUTLET, GOVERNMENT REGULATIONS, AIR POLLUTION, AND HATER 
RESOURCES,

mmmmttimttmt
agi =78-12762
<wthorl=HALL, H, L,
authop2=CEDIEL, F,
year = 1971
title =THE MARINE TERTIARY AND RECENT SEDIMENTS OF THE GUAJIRA PENINSULA AND POSSIBLE ECONOMIC SIGNIFICANCE
source =GEOL* COLQHB,, NO, 8, P, 63-77
lang =SP
index =CDLOMBIA+ECONOHIC GEOLOGYIPHOSPHATE+MINERAL DEPOSITS+6ENESIS+SEDIMENTARY PROCESSEStSEDIMENTATIONtEWIRONMENT+MARINE ENV
IRONMENTtSOUTH AMERICAtDEPOSITStPOSSIBILITIEStHINERAL DEPOSITS, GENESISISKELF ENVIRQNHENWERTIARYtCENOZOICfHQLOCENEtQUA
TERNARYtGUAJIRA
mmmmmmmm
agi =N-74
authorl=HALL, HILTON B
authQr2=BANNING f LLOYD
year = 1958
title =REMOVING AND RECOVERING FLUORINE FROM WESTERN PHOSPHATE ROCK AND UTILIZING THE DEFLUORINATED ROCK
source =U, S, BUR, OF MINES, R, I, 5381
mmmmmmmm
agi =0-525
authopl=HALL, MINARD L,
year =1971
title =LOS SEDIMEN'TOS MARINOS TERCIARIOS Y RECIENTES DE LA PENINSULA DE LA GUAJIRA Y SO PQSIBLE SIGNIFICABO ECONOMICO
source =BOGOTA, UNIVERSIDAD HAL, DE COLOMBIA, REF, FG-144
mmmmmmmm
agi =G-403
authorl=HALLAM f A,
year = 1978
title =SECULAR CHANGES IN MARINE INUNDATION OF USSR AND NORTH AMERICA THROUGH THE PHANER020IC
source =NATURE, V, 269, NO, 5631, P, 769-772
mmmtmmmmtt
agi =77-03738 
authorl=HALLBERG, R, 0, 
Quthor2=BAGANDER, L, E, 
Quthop3=ENGVALL, A.-G. 
year = 1976
title =DYNAHICS OF PHOSPHORUS, SULFUR AND NITROGEN AT THE SEDIMENT-WATER INTERFACE
source =IN, NRIAGU, J,0,, ED,, BIOGEOCHEHISTRYJ VOLUME 1, CARBON, NITROGEN, PHOSPHORUS, SULFUR AND SELENIUM CYCLES PAGES 295-308 
index =PHOSPHORUSIGEOCHEMISTRYISEDIHENTStyATERfINTERFACEfPHOSPHATE!PROCESSES!OXIDATIONfRED!JCTIONtKINETICStSLlFURtSL!LFATEfSOLFI 
BEtNITROGENtAMMONIAfMETHODS
nnnnnmmmmn
aqi =S-356

268



Author index

authorl=HALLBERG, R,0,
atilhor2=WADSTEN, T*
year = 1981
title =CRYSTAL DATA OF A NEW PHOSPHATE COMPOUND FROH MICROBIAL EXPERIMENTS ON IRON SULFIDE MINERALIZATION
source =AM* MINERAL,, V, 65, NO* 1/2, P* 200-204
mmnmmmmnn
aqi =L-107
authorl=HALL6ARTH, WALTER E,
year = 1967
title =yESTERN COLORADO, SOUTHERN UTAH? AND NORTHWESTERN NEy MEXICO
source =IN HCKEE,E* RIEL, S, S*, ET AL (EDS,), PALEOTECTONIC INVESTIGATIONS OF THE PERMIAN SYSTEM IN THE UNITED STATES, 0* S* GE 
QL* SURVEY PROF, PAPER 515-H, P, 175-197

abstrri=ABS> THE PERHIAN SYSTEM OF WESTERN COLORADO, SOUTHERN UTAH? AND NORTHWESTERN NEW MEXICO REFLECTS UPLIFT OF ANCESTRAL HIG 
HLANDS AT THE BEGINNING OF OF THE PERIOD, FOLLOWED BY TECTONIC STABILITY AND A GRADUAL WASTING OF THE HIGHLANDS, PERMIA 
N STRUCTURAL ELEMENTS OF THE REGION ARE THE ELONGATE UNCOHPAH6RE-SAN LUIS HIGHLANDS, THE ANCESTRAL FRONT RANGE ? THE ELON 
GATE COLORADO AND UNCOMPAHGRE TROUGHS, THE PERHIAN SAN JUAN BASIN, THE SOUTHERN UTAH BASINS, AND OQUIRRH BASIN*
mmmmmmmm
agi =75-29891
authorl=HALHANN, H.
year = 1974
title =EVOLUTION AND ECOLOGY OF PHOSPHOROUS METABOLISM
source =IN THE ORIGIN OF LIFE AND EVOLUTIONARY BIOCHEMISTRY PAGES 169-182
index =GEOCHEMISTRYtCONCEPTSiPHOSPHORUSiEyQLUTIONiCHEMICAl-}-METABOLISMIPHOSPHOF;YLATIONIPREBIOTICIBIOCHEHISTRY
mmmmmmmm
agi =70-05807
author!=HAHACHI, TADAO
author2=QBI, ITUAKI,
year = 1969
title =URANIFEROUS PHOSPHORITE AT NAKAMARUKE AREA, SEKI6AWA-MURA, IHAFUNE-GUN, NIIGATA PREFECTURE
source =IN NATURAL OCCURRENCE OF URANIUM IN JAPAN? PART 2, JAP,, GEOL* SURV,, REP* NO* 232, P, 595-601 (JAP*? ENGL, SUM,), ILLUS

* (INCL* GEQL, HAPS) 
iang =JA 
index -JAPANiECONOMIC GEOLOGYiPHOSPHATE-HJRANIUMfHONSHU+NAKAMARUKEiRESERMES
mmmmmmmm
agi =70-05829
authorl=HAMACHI, TADAO
Quthor2=INOUE ? HIDEO,
year = 1969
title =URANIFEROUS PHOSPHORITE IN THE TSUKUMI LIMESTONE, OITA PREFECTURE
source =IN NATURAL OCCURRENCE OF URANIUM IN JAPAN; PART 2, JAP*, GEOL* SURV*, REP* NO* 232, P* 961-966 (JAP*; ENGL* SUM*), ILLUS

* (INCL, GEOL* SKETCH MAP) 
long =JA 
index =JAPAN+ECONOMIC GEQLQGY+URANIUMtQITA+HINERAL DEPOSITStGENESIStPERMIAN+X-RAY DIFFRACTION ANALYSIStDATAtPHOSPHORITEtPROPER
TIES
mmmmmmmm
agi =70-05774
authorl=HAMACHI, TADAO,
year = 196?
title =THE URANIFEROUS PHOSPHORITES IN JAPAN
source =IN NATURAL OCCURRENCE OF URANIUM IN JAPAN! PART 2, JAP*, GEOL, SURV,, REP* NO, 232, P* 65-73 (JAP.J ENGL, SUM*), ILLUS*
(INCL, SKETCH MAPS) 

Iang =JA 
Qbstrct=NO ECONOMIC VALUE, MIOCENE SANDSTONES AND CONGLOMERATES, PALEOZOIC LIMESTONE AND SLATE, URANIUM SUPPLIED BY SEA WATER AN
D GROUND WATER, SEDIMENTATION DIFFERENCES 
index =JAPANtECONOMIC GEQLQGY+URANIUMtPHOSPHATEtNIIGATAtPETROLOGYtHINERAL DEPOSITStGENESIS
mnnmmmmmn
agi =H-630
author1=HAMAM, K, A,
year = 1977
title =FORAMINIF£RA FROM THE MAASTRICHTIAN PHOSPHATE-BEARING STRATA OF EL HASA ? JORDAN
source =J } FORAH* RES*, U* 7 ? P* 34-43
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EOEQUATOR ALONG THE APPALACHIANS, ALLLOHED ESTABLISHMENT OF LARGE-SCALE QUASI -ESTUARINE CIRCULATION IN THE MID-CONTINENT
EPICONTINENTAL SEA, COLD, DFEP, OXYGEN-POOR, PHOSPHATE-RICH HATER FROM THE WESTERN OCEAN HAS DRAUN IN ALQNB THE BOTTOH
THROUGH THE BASINS OF «EST TEXAS EVENTUALLY TO UPWELL IN THE EASTERN MID-CONTINENT AND REPLACE THE SURFACE HATERMQVED U
ESTWARD OUT OF THE SEA BY THE PREVAILING HINDS. UPHELLING GREATLY INCREASES SURFACE-HATER PRODUCTION OF ORGANIC HATTER, 
WHICH CONTINUALLY SETTLED (HHILE BEING CARRIED HESTHARD) DEEPER INCOMING CURRENT DEEPER INCOMING CURRENT REMAINING OXYG

EN WHILE CONTINUALLY ENRICHING THE ALREADY HIBH PHOSPHATE IN A CIRCULATORY TRAP, IN THIS HAY SUBSTANTIAL ORGANIC HATTER 
AND PHOSPHORITE UERE DEPOSITED ON THE ANOXIC SEA BOTTOM TO PRODUCE THE PHOSPHATIC BLACK SHALES FACIES, THIS MODEL F

OR OFFSHORE PHOSPHATIC BLACK SHALE DEPOSITION OBVIATES THE DIFFICULTY OF EXPLAINING IN SHALLOH TROPICAL HATER THE COHBIN
ATION OF NONSKELETAL PHOSPHORITE PRODUCTION, AND HIDESPREAD LATERAL UNIFOORMITY OF A QUIET ANOXIC ENVIRONMENT BETHEEN Itt
0 MARINE LIMESTONES*
index =KANSASISEDIMENTARY PETROLOGY+SEDIMENTARY ROCKStCLASTIC ROCKSIBLACK SHALEtMIDHESTfSEDIMENTATIONtENVIRONMENTIDEEP-HATER I
NVIRONHENTtUNITED STATEStHISSQURHIOWAfMIDCONTINENTtPENNSYLVANIANtPALEOZOICtUPPER PENNSYLVANIANtLITHOFACIEStCYCLIC PROCE
SSESf PHOSPHATIC
mtmtmmmmmt
agi =77-36631
Qathorl=HECKEL, P, H,
Quthor2=SWADE, J. H.
year = 1977
title =T^O TYPES OF MIDCONTINENT PENNSYLVANIAN BLACK SHALES AND THEIR RESPECTIVE CONODONT FAUNAS, CABS.]
source =VQLUHE 9 N0» 5 GEQL, SOC. AM M ABSTR, PROGRAMS PAGES 604
index =UNITED STATEStSTRATIGRAPHYIPENNSYLVANIAHiPALEOECOLOGYICONODONTSfCENTRALfHIDCONTINENTiBLACK SHALEtSEDIMENTARY RQCKStCLAS
TIC ROCKStTERRIGENOUStSHALEtGEOCHEHISTRYtPHOSPHATEtOXYGENfENVIRONHENTAL ANALYSIStMARINE+BRACKISHtTERRESTRIALtDIVERSITYtC
ONTROLS
mmmmmmmm
agi =0-593
Q«thorl=HEDENAS, B.
author2=KELKERSSON, K»A.
year = 1979
title =BOHE ASPECTS OF RAy PHOSPHATE COMPOSITIONS IN RELATION TO THE MANUFACTURE OF FERTILIZERS AND OTHER INDUSTRIAL PHOSPHATES
source =IN, PROC., SOVIET-SUEDISH SYMP, ON THE BENEFICIATION OF PHOSPHATE ROCK, TALLIN, ACAB. OF SCI. OF THE ESTONIAN SSR, P. 8-

agi =1-72
authopl=HEBSTROM, H,
year = 1928
title =OH ETT FOSFORITKONGLOMERAT PA GOTLAND
source =FEOL, FOREN. STOCKH. FORH., V* 50, PT, 3, P, 429-435 (IN SWEDISH)
mmmmmmmm
agi =1-73
Quthorl=HEDSTROM, H*
year = 1930
title =FOSFORITBOLLAR FRAN VISINGSOSERIEN?
source =SVER, GEOL, UNDERS. AFN,, SER» C, NO, 361, 8 P, (IN SWEDISH)
mmmmmmmm
agi =K-24
Quthopl=HEE, OLMAN
year = 1969
title =A STATISTICAL ANALYSIS OF U.S. DEMAND FOR PHOSPHATE ROCK, POTASH, AND NITROGEN
source =BUR, OF MINES INFORM, CIRC. 8418, 55 P.
mmmmmmmm
agi =G-404
authorl=HEEZEN, B. C.
author2=AND OTHERS
year = 1972
title =yESTERN PACIFIC GUYOTS, CABS,]
source =IN CORDILLERAN SECT,, 68TH ANN, MTG, GEOL. SOC. OF AM., ABSTR,, V, 4, NO, 3, P. 169-170
mnmnnmmnm*
agi =79-06241

277



Author index

authorl=HEGGIE, D, T,
year = 1978
title ^PROCESSES CONTROLLING THE CONCENTRATIONS OF REGENERATED NITROGEN, PHOSPHORUS AND SILICON IN INTERSTITIAL WATERS OF RESUR
RECTION BAY, ALASKA, CABS. 3

source =EOS (AH* GEOPHYS, UNION, TRANS.) VOLUME 59 NO, 12 PAGES 1116 
index =ALASKA+GEOCHEMISTRYtSEBIMENTSfPORE WATERtNITROGENtABUNDANCEtPHOSPHQRUSISILICQNtORGANIC NATERIALSttlNITED STATESIRESURREC
TION BAY+FJORDStSEDIMENT-WATER INTERFACEtMARINE ENVIRONMENT
mmmmmmmm
agi =R-175
authorl=HEHUWAT, F,
year = 1975
title =MARINE PHOSPHORITE DEPOSITS IN INDONESIA
source =IN PRQC, OF THE 12TH SESSION OF THE COM, FOR CO-ORDINATION OF JOINT PROSPECTING FOR MINERAL RESOURCES IN ASIAN OFFSHORE

AREAS (CCOP) ESCAP, BANGKOK, THAILAND, DOC, 40, P, 282-286,
abstrct=ABS» THE DEMAND FOR PHOSPHATE FERTILIZERS IN INDONESIA HAS RISEN DRAMATICALLY AND, IN VIEW OP THE PLANNED STRENGTHENING 
OF THE DEVELOPMENT OF THE AGRICULTURAL SECTOR, THIS TREND WILL CONTINUE IN THE YEARS TO COME, ALL SUPPLIES OF PHOSPHATE 
FERTILIZER FOR INDONESIA ARE IMPORTED, AS IS THE CASE FOR VIRTUALLY ALL THE CCOP MEMBER-COUNTRIES? AN INTENSIVE SEARCH 
FOR LOCAL SOURCES OF PHOSPHORITE THEREFORE SEEMS WARRANTED, MARINE PHOSPHORITES ARE KNOWN IN INDONESIA, BOTH ON LAND (H 
IOCENE IN EASTERN JAVA), AS WELL AS OFFSHORE (ARAFURA SEA), ALTHOUGH THE PROBLEM OF THE ORIGIN OF MARINE PHOSPHORITES H 
AS NOT YET BEEN CONCLUSIVELY SOLVED, THERE ARE A NUMBER OF DELL-ESTABLISHED INDICATORS WHICH CAN SERVE AS GUIDELINES FOR 
EXPLORATION AS WELL AS RESEARCH RELATING TO THE GENESIS OF THESE DEPOSITS, 
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, P, 103-115
abstrct=ABS, THIS PAPER BRIEFLY SUMMARIZES THF STRUCTURAL AND TECTONIC HISTORY OF THE ISLAND ARCS IN THE WESTERN PACIFIC AREA IN 

ORDER TO EXPLORE THE POSSIBILITIES FOR MARINE PHOSPHORITE OCCURRENCES IN THE AREA, THE HOST CHARACTERISTIC ASPECTS 
OF THE REGION--THE ASSOCIATION OF VOLCANIC ISLAND ARCS AND DEEP SEA TRENCHES-HAVE BEEN EXPLAINED GENERALLY BY THE CONCE 
PT OF PLATE TECTONICS, ALTHOUGH FUNDAMENTAL DIFFERENCES EXIST AS FAR AS DETAILS ARE CONCERNED, FOUR DIFFERENT TYPES 
OF SEDIMENTARY BASINS CAN BE DISTINGUISHED IN THE REGIONS (A) ARCHIPELAGIC, (B> MARGINAL SEAS, CO SHELFAL, AND (D) CONT 
INENTAL MARGIN, OF THESE FOUR, PHOSPHATE PROSPECTS OF THE SHELFAL BASINS MUST BE RATED HIGHEST, yHILE CHANCES TO FIND D 
EPOSITS IN ARCHIPELAGIC BASINS AND MARGINAL SEAS ARE CONSIDERED ALMOST NONEXISTENT, A BRIEF OVERVIEW IS GIVEN OF THE GE 
OLOGY OF TI40 SHELFAL BASINS, THE EAST JAMA AND THE SALAWATI (IRIAN JAY A) BASINS, yiTH MARINE PHOSPHORITE INDICATIONS, I 
N ADDITION, THE KUTAI BASIN (EAST KALIMANTAN) IS A CONTINENTAL MARGIN BASIN, WHERE GEOLOGIC CONDITIONS EXIST MAKING DEPO 
SITION OF PHOSPHORITES POSSIBLE! HOWEVER, NO INDICATIONS HAVE YET BEEN FOUND,
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A, OF THE THREE MAIN TYPES OF FERTILIZER, NAMELY PHOSPHATE, POTASH, AND AMMONIA (UREA) ONLY THE RAW MATERIAL. FOR AHMONI 
A (UREA) IS AVAILABLE IN SUFFICIENT QUANTITIES, ESTIMATES OF NATURAL GAS RESERVES VARY WIDELY, BUT A REASONABLE ASSUMPT 
ION IB 56,085 BILLION STANDARD CUBIC FEET (BSCF), COMPRISING 4,909 BSCF OF ASSOCIATED GAS AND 51,085 BSCF OF NON-ASSOCIA 
TED GAS, INDONESIAN PRODUCTION OF NATURAL GAS AMOUNTED TO 312,603 MILLION STANDARD CUBIC FEET (MMSCF) IN 1976, ITS CON 
SUMPTION PATTERN WAS AS FOLLOySJ OWN (PRODUCERS) USE 32,43 PERCENT, FERTILIZER 4,52 PERCENT, CARBON BLACK AND LIOUIFIED 
PETROLEUM GAS (LPG) 1,01 PERCENT, REFINERY 2,45 PERCENT, FLARED 59,59 PERCENT, DOMESTIC PRODUCTION OF NITROGENOUS FERT 
ILIZER EXCEEDED 2,200,000 METRIC TONS IN 1978, OF WHICH ABOUT 500,000 METRIC TONS WERE EXPORTED, PHOSPHOGENIC SEDIMENT 
S HAVE BEEN INDICATED TO OCCUR AT SEVERAL LOCALITIES ON JAVA AND IRIAN JAYA, BUT INVESTIGATIONS UNTIL NOW HAVE FAILED TO 
LOCATE DEPOSITS OF ANY SIZE, ALTHOUGH PHOSPHATE FERTILIZER IS PRODUCED IN THE COUNTRY, THE RAW MATERIALS FOR THIS ARE 
IMPORTED, LEUCITE-BEARING VOLCANIC ROCKS ARE POSSIBLE RAW MATERIALS FOR PRODUCING POTASH FERTILIZER,
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SCOVEREB ON THE BASIS OF A LITERATURE REFERENCE* THIS DEPOSIT CONSISTS OF RECENT, UP TO 5 H THICK ^CONSOLIDATED EXCREH
ENTS OF SOKOTTA CORMORANTS (PHALACROCORAX NIGRQGULARIS), WARVE-LIKE BEDDING PROBABLY INDICATES RHYTHMIC VARIATIONS IN T
HE BEHAVIOUR OF THE BIRD COLONY WITH TIME* ACCORDINGLY, GUANO BEGAN TO FORH ABOUT 2,500 YEARS AGO, HOWEVER. THERE ALSO
SEEH TO BE INDICATIONS FOR RHYTHM OF A HIGHER CATEGORY UHICH IMPLIES A CONSIDERABLY YOUNGER AGE FOR THE GUANO FORMATION

THE ANALYSIS OF A CHANNEL SAMPLE, MHICH CONTAINED HHITLOCKITE (CA3 (P04)2) AND COMPLEX PHOSPHATE PHASES, YIELDED 1 
6*45 PERCENT P205 , 11,56 PERCENT C ORG AND 53*6 PERCENT LOI* AGE DETERMINATION ACCORDING TO THE 14C-METHQB ON UNDER 
LYING MM-THICK GUANO CRUST YIELDED AN AGE OF 13,470 YEARS (-640 YEARS? 1710 YEARS)* FOR COMPARISON THE AGE OF THE CRUST 
GUANO OF THE KURIA MURIA ISLAND OF QIBLIYAH MS DETERMINED TO BE 7,405 YEARS (-815 YEARS,* 1950 YEARS) USING THE SAME ME 

THOD* A CHRONOLOGICAL CORRELATION OF THE DIFFERING STATEMENTS ON THE AGE GIVEN FOR THE INDO-PACIFIC AREA IS NOT POSSIBL 
E DUE TO THE SMALL NUMBER OF ABSOLUTE AGE DETERMINATIONS PUBLISHED FROM THIS AREA* THE ORIGIN OF THE LIHESTONE PEBBL 
ES, ABOUT A CH IN DIAMETER, DISCOVERED IN ISOLATED CASES OH THE ISLAND PLATEAU OF HAMAR AN HAFUR REMAINS AN UNSOLVED QUE 
STION*
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abstrct=ABS, A ROCK COMPLEX yiTH COLORED, HETAMORPHOUS MARBLE-LIKE LIMESTONE LENSES FROM THE MARINE, PARTLY BITUMINOUS, CHALK-MA 
RL UNIT (MAASTRICHTIAN-DANIAH-PALEOCEHE) OF CENTRAL JORDAN IS DESCRIBED AND COMPARED yiTH THE MOTTLED ZONE OF PALESTINE* 

THERE ARE SIMILARITIES yiTH RESPECT TO THEIR STRATIGRAPHY, LITHOLOGY? MINERALOGY, AND ISOTOPIC CONTENT, THEREFORE, TH 
E JORDANIAN ROCK COMPLEX DISCUSSED IN THIS PAPER IS ALSO NAHED MOTTLED ZONE (HZ)* AS CAN BE RECONSTRUCTED BY LABORAT 
ORY TESTS, THE GREEN COLORING OF APATITE-RICH PARTS OF THE LIMESTONE LENSES OF THE JORDANIAN MOTTLED ZONE IS DUE TO THE 
HEATING OF SEDIMENTARY PHOSPHORITE* RECRYSTALLIZED APATITE CRYSTALS UP TO 0*5 MM LONG, AS liELL AS LATTICE CHANGES IK AP 
ATITES AND COLOR CHANGES IN CHERTS, ARE REGARDED AS FURTHER INDICATIONS OF THERMAL ENERGY* AS IS THE CASE WITH THE PALE 
STINIAN OCCURRENCES, THE MOTTLED ZONE OF JORDAN CONTAINS HIGH-TEMPERATURE LOW-PRESSURE MINERALS, SUCH AS SPURRITE, PEROV 
SKITE, AND GARNET (UP TO CA* 700 DEG C), AS WELL AS THE MINERAL ASSOCIATION OF A LOW-TEMPERATURE RANGE OR COOLING PHASE, 
SUCH AS ETTRINGITE? APQPHYLLITE, ARAGONITE, AND VATERITE* THE VARIETY OF MINERALS OF THE JORDANIAN MOTTLED ZONE IS 

LESS THAN THAT IN PALESTINE* THIS IS DUE TO A QUANTITATIVE AND QUALITATIVE DIFFERENCE IN THE STARTING MATERIALS* THE D 
ELTA 13C AND DELTA 180 ISOTOPE DATA FROM THE JORDANIAN MOTTLED ZONE FIT WELL INTO THE METAMORPHOSIS DIAGRAM BY KOLOBNY I 
GROSS (1974), WHICH IS BASED ON ISOTOPIC INVESTIGATIONS OF ROCK MATERIAL FROM THE PALESTINIAN MOTTLED ZONE: GREEN ROCK 
SAMPLES CORRESPOND TO THE RANGE OF RELATIVELY HEAVY METAMORPHIC ALTERATION* THE THERMAL ENERGY IS RELATED TO AUTQMET 
AHORPHISM CAUSED BY OXIDATION OF BITUMINOUS ROCKS* ACCORDING TO KOLOBNY ET AL< (1971,1973), THIS HAPPENED IN PALESTINE 
13 OR 16 MILLION YEARS AGO, I*E* IN LATE MIOCENE* ANALOGOUSLY, THE AGE OF THE METAMORPHISM OF THE JORDANIAN MOTTLED ZON 
E CAN BE PLACED INTO THE SAME TINE* WHETHER A YOUNGER AGE IS TO BE CONSIDERED. REMAINS TO BE SEEN, AS THE AGE CLftSSIFIC 
ATION OF THERMALLY INFLUENCED TRAVERTINE IS DOUBTFUL*
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abstrct=ABS, THE CHANGE FROM AN INNER RADIAL TO OUTER CONCENTRIC TEXTURE IN OOIDS MAY BE DUE TO REGULAR ENTRAPMENT BY UNIDIRECT 
IONAL CURRENTS ONLY AFTER RADIAL GROWTH TO A CRITICAL SIZE OF ROUGHLY 0*6 MM* OPTICAL AND ELECTRON MICROSCOPE EXAMINATI 
ON OF AN OOLITE COLLECTED FROM THE UPPER CAMBRIAN WARRIOR LIMESTONE NEAR TYRONE, PENNSYLVANIA, SHOWS THAT OOIDS SMALLER 
THAN 0*7 MM (X (MEAN)= 0*4 MM, SIGMA = 0*2 HH), IN DIAMETER HAVE AN ENTIRELY RADIAL TEXTURE* LARGER OCIDS ARE RADIAL A 
ROUND THE NUCLEUS TO A DIAMETER GREATER THAN 0*5 MM (X <MEAN)= 0*6 MM, SIGMA = 0*0 MM), BEYOND WHICH THEY ARE CONCENTRI 
CALLY DEVELOPED, COMPARISON OF THIS DATA WITH A PLOT OF THE DIHENSIONLESS SHIELDS THRESHOLD CRITERION VS GRAIN DIAMETER 
INDICATES THE ROLE OF SEDIMENT ENTRAPMENT IN THE FORMATION OF THESE OOIDS* IN OUR MODEL (1) THE OOID BEGINS TO GROW R 

ADIALLY, WITH C-AXIS PERPENDICULAR TO THE FOSSIL FRAGMENT NUCLEUS; (2) WHEN THE OOID REACHES A DIAMETER OF ROUGHLY 0*6 M 
H IT IS LARGE ENOUGH TO BE REGULARLY ENTRAINED BY STRONG CURRENTS WITH RESULTING ABRASION OF THE TIPS OF RADIAL CRYSTALS 
PRODUCING A COAT OF UNORIENTED EQUANT MICROSCOPIC GRAINS) (3) UPON REACHING A SIZE OF 1,0 TO 1,7 MM THE OOID BECOMES TO 

0 LARGE TO BF ENTRAINED BY HOST CURRENTS* THIS MAXIMUM OOID SIZE MY RESULT FROM (A) LIMITED GROWTH SPACE DUE TO PROXIM 
ITY OF ADJACENT GRAINS, FROM (B) INCREASED ABRASION OF LARGER OOIDS RESULTING FROM INCREASED MASS-TO-SURFACE-AREA RATIO, 
OR FROM (C) BURIAL BENEATH OTHER GRAINS
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NiSURVEYStPHOSPHORUSiALUHINUHflRONITITANIUMtORGANIC MATERIALStMETHANE+MINERALSIMISCELLANEOUS HINERALStROCK-FORNINGfACCES
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BuTIONICOHPOSITIONtPRECAHBRrANfRIPHEAN
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title =CORING SOFT PHOSPHORITE USING AIR FLUSHING 
source =WLB MIN,, V* 34, NO, 4, P, 48-51
abstrct=ABS, AN EXPLORATION PROGRAHfiE? INCLUDING DRILLING, ON THE THANIYAT-TURAYF PHOSPHATE DEPOSITS, SAUDI ARABIA, WAS CARRIED

305



Author index
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GET STRATA OF SOFT. FRIABLE MATERIAL REQUIRED SPECIAL TECHNIQUES FOR A SUCCESSFUL EXPLORATION DRILLING PROGRAMME, A CON 
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source =VDLUHE 19 PART 1, INT. ASSOC, THEQR, APPL, LIMNOL*, PROC, PAGES 211-221 
index =6EOCHEMISTRYtCYCLEStPHOSPHORUStLAKEStCOMPLEXINGfIRON-l-ALUMINUHIHUMUStEXPERIME»TAL STUDIES-fECOLOGYIANALYSIS

aqi =77-04611
authorl=JACKSQN, T, A,
author2=HOORE, C, B,
year = 1976
title =SECULAR VARIATIONS IN KEROGEN STRUCTURE AND CARBON, NITROGEN AND PHOSPHORUS CONCENTRATIONS IN PRE-PHANEROZOIC AND PHANER
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mmmmmmmm
agi =1-91
authorl= JACOB, K. D*
year = 1938
title =THE PHOSPHATE ROCK RESERVES OF THE UNITED STATES
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title =THE HEAT OF ADSORPTION OF PHOSPHORUS ANIONS ON THE SURFACE OF HEMATITE 
source =ACAD» SCI,, C, R,, SER, C VOL* 278 ? NO, 11, P, 1457-1458 
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source =VOLUME 24 ISSUE 4 J, EXP, HAR, BIOL, ECOL» PAGES 165-175 
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Quthorl=JADO, A* R* L
year = 1976
title =THE STRATIGRAPHY AND PETROLOGY OF THE PARK CITY FORMATION IN NORTHyESTERN COLORADO AND NORTHEASTERN UTAH
source =DOCTORAL DISS,, COLORADO SCHOOL OF MINES 263 PAGES
index =CDLORADOtSTRATIGRAPHY+PERMIAN+UTAHISEBINENTATION+CYCLIC PROCESSESWHALLOM-WATER ENVIRONMENT+SEDIMENTARY ROCKStENVIRONME
NTAL ANALYSIStPARK CITY FORHnTIONfyEBER FORMATIONtGRANDEUR HEHBERIPHOSPHORIA FORMATIONtMEADE PEAK HEMBERtUNITED STATEStP
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title ABSTRACTS ON THE LITERATURE ON SYNTHESIS OF APATITES AND SOHE RELATED PHOSPHATES
source =U, S« GEOL, SURVEY CIRC, 135, 78 P., ILLUS,
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title =A REVIEW OF AND SOME NEW ASPECTS ON PHOSPHATE MINERALIZATION IN THE PALABORA IGNEOUS COMPLEX, SOUTH AFRICA
source =PREPRINT NO, 78-H-24, AIHE ANN, HTG,, DENVER, 2? P,
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year = 1978
title =DEVELOPHENT IN THE STRAIGHT USE OF FERTILIZER MINERALS IN THE SOILS FOR INCREASING AGRICULTURAL PRODUCTION
source =JOUR» MINES, METALS, FUELS? V. 26, NO, 1, P* 39-41
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title =MUSSOORIE PHOSPHORITE AND ITS UTILIZATION
source =PROC,, HIHAL GEOL, SEHINAR NEW DELHI
ahstrct=rfGTE, NATURE OF OCCURRENCE, GRADE ANB UTILIZATION OF MUSSOORIE PHOSPHORITE DISCUSSED,
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title =8UANO AND PHOSPHATE ROCK DEPOSITS IN THE PHILIPPINES
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title =PHOSPHATE DIAGENESIS IN GUATEMALA BASIN SEDIMENTS 
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title =CURRENT PHOSPHORITE FORMATION IN MEXICAN CONTINENTAL SHELF SEDIMENTS
source =EOS, V, 61, NO, 17, P, 275
abstrct=ABS, PORE WATER AND SEDIMENTS OBTAINED FROM THE PACIFIC CONTINENTAL SHELF OFF MEXICO IN OCT., 1979 yERE ANALYZED FOR DIS 
SOLVED PHOSPHATE, CALCIUM, ALKALINITY, HYDROGEN ION, AND TOTAL SOLID PHOSPHORUS, THESE ANALYSES PRODUCED STRONG EVIDENC 
E THAT PHOSPHORITES ARE CURRENTLY FORMING IN THESE SEDIMENTS, INTERSTITIAL WATER PHOSPHATE CONCENTRATIONS DECREASE WITH 
DEPTH IN THE SEDIMENT RESULTING FROM EITHER INCREASING RATES OF INPUT AT THE SEDIMENT SURFACE OR CONSUMPTION WITHIN THE 
SEDIMENT* AT TWO OF THE STATIONS, THE PROFILES ARE LINEAR TO A DEPTH OF 40 CM, DIFFUSION CALCULATIONS SHOy THAT THE G 

RABIENTS CANNOT BE FORMED SEASONALLY SUGGESTING CONSUMPTION AT DEPTH, PROFILES FROM THE OTHER STATIONS EXHIBIT ZONES OF 
LARGE CURVATURE IMPLYING CONSUMPTION AT THESE HORIZONS, ALL PORE WATERS ARE HIGHLY SUPERSATURATED WITH RESPECT TO SOLU 
BILITY VALUES REPORTED FOR MARINE APATITES, THERE IS A LARGE SUBSURFACE MAXIMUM IN TOTAL SOLID PHOSPHORUS AT THE STATIO 
N DISPLAYING THE LARGEST CURVATURE IN THE PORE WATER PROFILE* THIS MAXIMUM COINCIDES WITH THE ZONE OF GREATEST CURVATUR 
E AND IS CONSISTENT WITH THE HYPOTHESIS THAT DISSOLVED PHOSPHATE IS BEING CONSUMED IN THIS REGION, X-RAY DIFFRACTION AN 
ALYSIS OF THE SEDIMENTS FROH THIS ZONE RESULTED IN SIX PEAKS CORRESPONDING TO 'D 1 SPACINGS REPORTED FOR OTHER MARINE APA 
TITES, THE RELATIVE INTENSITIES OF THESE PEAKS APPROXIMATELY AGREE yiTH PREVIOUSLY MEASURED VALUES, ASSUMING A STEADY 
STATE, THE RATE OF GROWTH OF APATITE IN THIS ZONE IS ,17 HB APATITE/CHC35/YR,
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source =IN, PROC, OF THE GEOL* SQC, OF LONDON OH PHOSPHATIC AND B1.AUCONITIC SEDIMENTS, LONDON, FEB* 20
abstrct=ABS* THE MINERALOGY AND GEOCHEMISTRY OF 34 SAMPLES FROM THE SANTONIAN TO EARLY CAMPANIAN OF NORTHERN FRANCE WERE DETERM 
INED BY X-RAY DIFFRACTION AND ANALYSIS OF THREE DIFFERENT SOLUTIONS OF EACH ROCK, SAMPLES WERE CHOSEN TO ELUCIDATE CHAN 
GES WHICH OCCUR DURING UNIFICATION OF THE BASAL HARD GROUNDS AND THE FORMATION OF THE OVERLYING PHOSPHATIC CHALKS* TH 
E BULK OF THE HARD GROUND AND UNDERLYING SOFT WHITE CHALKS CONTAIN IN EXCESS OF 95 PERCENT LOW MG-CALCITE* THE OVERLYIN 
G PHOSPHORITE PREDOMINANTLY CONSISTS OF LOW MG-CALCITE AND CARBONATE FLUORAPATITE, VARIATIONS IN THE THREE COMPONENT SY 
STEM K20-AL203-SI02 MAY BE EXPLAINED BY CHANGES IN THE COMBINED ILLITIC CLAY AND DIAGENETIC SILICA CONTENT AND, IN THE U 
PPER PORTION OF THE HARD GROUND, BY VARYING DEGREES OF GLAUCONITISATION, HARD GROUND CEMENTATION IS ACCOMPANIED BY SIGN 
IFICANT INCREASES IN MGO AND MNO BUT IN AN OVERALL DEPLETION IN SR AND THE ELEMENTS FORMING THE INSOLUBLE RESIDUE* PHOS 
PHATISATION LEADS TO A SUBSTANTIAL ENRICHMENT IN P205, NA20 AND SB, BUT A SLIGHT DECREASE IN CAO, THE SIGNIFICANCE OF T 
HE GEOCHEHICAL VARIATION AND ITS IMPLICATIONS TO HARD GROUND AND PHOSPHORITE GENESIS ARE DISCUSSED*
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ION OF SENONIAN PHOSPHORITES OF THE ANGLO-PARIS BASIN* ALL CHALK PHOSPHORITES ARE FLOORED BY A fciElL DEVELOPED HARDGR 
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IN THE UNDERLYING WHITE CHALK AND ALSO PRODUCED, BY WINNOWING, A COARSER SEDIMENT MORE SUSCEPTIBLE TO SEAFLOOR LITHIFICA 
TION. A PROLIFIC BIOTA DEVELOPED WITHIN THESE CUVETTES* THIS BIOTA CONCENTRATED PHOSPHORUS FROM SEAWATER AND PRODUC 
ED AN ORGANIC-RICH SUBSTRATE, PREDOMINANTLY OF FECAL PELLETS, SUITABLE FOR EARLY DIAGENETIC PHOSPHATIZATIQN, THE INC 
REASE IN CURRENT ACTIVITY AND THE UBIQUITOUS NATURE OF SHINY PHOSPHATE VENEERS, WHICH ARE OF POTENTIAL ALGAL ORIGIN? SUG 
GEST THAT THE LATE SANTONIAN TO EARLY CAMPANIAN WAS A PERIOD OF SHALLOWING OF THE CHALK SEA* THESE DISTINCTIVE SEDIMENT 
S HAY BE RELATED TO MAJOR CHANGES IN OCEANIC CIRCULATION*
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abstrct=ABS* THE PHOSPHATIC CHALKS OF NORTHERN FRANCE EXHIBIT A TRIPARTITE BELEHNITE BIOSTRATI6RAPHY, WITH ACTINOCAMAX VERUS HIL 
LER AT THEIR BASE, GQNIQTEUTHIS EX GR* QL'ftDRATA IN THEIR UPPER PORTIONS, AND G, QUADRATA QUADRATA AND BELEMNITELLA PRAEC 
ORSOR STOLLEY AT THEIR SUMMIT, G, GRANULATA (BLAINVILLE) IS IDENTIFIED FRQH ISOLATES SPECIMENS COLLECTED FROM THE BASE
OF THE SEQUENCES; G, GRANULATAQUADRATA (STOLLEY) is RECOGNIZED WITHIN -'POPULATIONS-' FROH THE SUMMIT OF PHOSPHATIC CHALKS
, PRINCIPAL COMPONENT FACTOR ANALYSIS SUGGESTS THAT VARIATION IN GUARD MORPHOLOGY HAY BE ATTRIBUTED TO DIFFERENCES IN G 
UARD SIZE AND TO THE EVOLUTIONARY STAGE REACHED BY INDIVIDUALS WITHIN THE GRADUALISTS SERIES FORMED BY THE GENUS GONIOT 
EUTHIS. HETEROGENEITY IN ONE SAMPLE IS THE RESULT OF MIXING OF JUVENILE AND MATURE POPULATIONS CAUSED BY A CATASTROPHIC 
EVENT, PROBABLY A STORM, THE PRESENCE OF JUVENILES IN ALL SAMPLES INDICATES A NEAR-SHORE ENVIRONMENT WHICH WAS THE NOR 

HAL HABITAT OF BELEMNITES. HARB6ROUNDS SHOW ASSOCIATED CONCENTRATIONS OF BFLEHNITES BECAUSE OF GREATER FOOD AVAILABILIT 
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BASED BY STRONGLY LITHIFIED AND MINERALIZED HARDGRQUNDS. THE DOMINANT MINERALOGY CONSISTS OF LOW-HG CALCITE, CARBCNATE- 
FLUGRAPATITE, ALPHA-QUARTZ, GLAUCONITE AND IRON OXIDES, LITHIFICATION 1C GEOCHEHICALLY DISCERNIBLE APPROXIMATELY 90 CM 
BELOW THE SURFACE OF THE BASAL HARDGROUNDS AND RESULTS IN A CALCITE-ASSOCIATED ENRICHMENT IN FE, MN E, HN AND HG BUT DEP 
LETION IN SR, FACTOR ANALYSIS INDICATES 4 MAJOR CONTROLS ON THE ELEMENT DISTRIBUTIQNS-CARBONATE-FLUORAPATITE, CLAY HIN 
ERALS AND SILICA, LITHIFICATION, AND IRON MINERALS, WHITE CHALKS ARE GEOCHEMICALLY SIHILAR TO MODERN COCCOLITH OOZES BU 
T HARDGROUNBS HAVE BEEN INDURATED BY THE ADDITION OF A PRIMARY LOW-MG CALCITE CEHENT, GLAUCONITIZATION WAS GENERALLY RE 
STRICTED TO REPLACEMENT OF CLAY MINERALS DURING THE EARLY STAGES OF HARDGROUND DEVELOPMENT WHILE LITHIFIED CARBONATE REN 
AMD IN CONTACT WITH SEAWATER, PHOSPHATIZATION OCCURRED BY THE REPLACEMENT OF LOW-MG CALCITE DURING BURIAL OF THE HARD 
GROUND BY AN ORGANIC RICH SEDIMENT, MINERALIZATION WAS INTIHATFLY RELATED TO ORGANIC PROCESSES.
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title =GENESIS AND DIAGENESIS OF SANTONIAN TO EARLY CAHPANIAN (CRETACEOUS) PHOSPHATIC CHALKS OF THE ANGLO-PARIS BASIN
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abstrct=ABS* CHALKS AND PHOSPHORITES FROM THE SANTONIAN AND LOWER CAMPANIAN OF NORTHERN FRANCE HAVE VERY SIHILAR BEE ABUNDANCE P 
ATTERNS, THEY SHOW LARGE NEGATIVE CE ANOMALIES (-0,35 TO -0,55) AND ARE WEAKLY ENRICHED IN THE INTERMEDIATE REE RELATIU 
E TO THE LIGHT AND HEAVY REE, THIS PATTERN REFLECTS THAT OF LATE CRETACEOUS OPEN-OCEAN (AND EPICONTINENTAL) SEAWATER, 
PHOSPHORITES ARE ENRICHED IN REE AND Y BY A FACTOR OF APPROXIMATELY 10 COMPARED WITH WHITE CHALKS, SEE AND Y ARE STRONGL 
Y ASSOCIATED WITH PHOSPHORUS ANP ARE LOCATED PRIMARILY IN CARBQNATE-FLUORAPATITE. PELLETAL PHOSPHORITES ABSORB REE ? Y A 
ND FE DURING REWORKING, ENRICHMENT BEING CONTROLLED BY GRAIN SIZE AND THE LENGTH OF TIHE THE PHOSPHATE WAS AT OR NEAR TH 
E SEDIMENT/WATER INTERFACE, GLAUCONITIZATION DEPLETES CE BY REPLACING THE SHALE PATTERN OF THE TERRESTRIAL CLAY COHPOHE 
NT OF THE CHALKS WITH A SEAWATER REE DISTRIBUTION, REE/Y AND FE ARE ALSO STRONGLY ASSOCIATED WHICH SUGGESTS THAT REE AR 
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obstrct=SUHMARY* THE LITHO- AND BIOSTRATIGRAPHY OF BOXFORD QUARRY AND MINTERBOURNE PIT ARE DESCRIBED IN DETAIL, BOXFORD QUARRY 
DISPLAYS A SECTION THROUGH PARALLEL BEDDED SOFT WHITE CHALKS AND HARDGROUNDS WHICH DIP AT 25 DEG SSE, OVERLAIN BY A CHAL 
K HELANGE COMPOSED OF DISPLACED AND DEFORMED BLOCKS OF HARDGROUND SURROUNDED BY CALCASENITIC CHALK, THE SUCCESSION IS 0 
F LATE CONIACIAN TO HID SANTONIAN AGE AMD IS INTERPRETED AS BEING THE RESULT OF INTRA-UPPER CRETACEOUS TECTONIC ACTIVITY 
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RMAL TECTONIC AND BOTTOM-CURRENT CONDITIONS INDICATED BY THE OLDER, ATYPICAL CHALKS OF THE BOXFORD AREA,
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GIC MAPPING AND STRATIGRAPHIC STUDIES BEGUN IN THE EARLY 1940'S, PALEOZOIC ROCKS, PRINCIPALLY THE PARK CITY FORMATION A 
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source =IN, ABSTRACTS, COASTAL UPWELLING: ITS SEDIMENT RECORD, NATO ADV. RES, INST, CONF,, SEPT, 1981, VILAMQURA, PORTUGAL
abstrct=ABS» FACIES PATTERNS OF TWO ANCIENT UPWELLING SYSTEMS IN DIFFERENT CLIMATIC BELTS ARE COMPARED, ONE IN THE LATE CRETACEO 
US/EARLY TERTIARY OF SYRIA-JORDAN, THE OTHER IN THE LATE EARLY CRETACEOUS OF NW GERMANY, BOTH UPWELLING SYSTEMS FORM BE 
LTS WHICH EXTEND IN AN EAST-WEST DIRECTION, THREE FACIES BELTS WERE DISTINGUISHED IN EACH SYSTEM: (1) MAASTRICHTIAN AN 
D EOCENE SEDIMENTATION IN THE GREAT SYRIAN DESERT OF SYRIA-JORDAN IS AN EXAMPLE OF AN UPWELLING REGIME IN A WARMER, SUDT 
ROPICAL OCEAN. THE EOCEHE LATERAL FACIES CHANGE IS BETTER KNOWN, IN THE INNER NERITIC TO LITTORAL BELT COARSE-CRYSTALL 
INE LIMESTONES OR DOLOMITES, LOCALLY WITH FLINT OR WITH NUMMULITES AND WITH BIVALVE HORIZON, ARE FOUND, THE MIDDLE NERI 
TIC BELT MAINLY CONSISTS OF CHERT WITH DOLOMITES AND SILICIFIED PHOSPHORITE HORIZONS, (2) THE LOWER CRETACEOUS (UPPER A 
PTIAN) OF NW GERMANY IS AN EXAMPLE OF DEPOSITION IN A SMALL EPICONTINENTAL SEA WITH A MODERATELY COLD CLIMATE UNDER THE 
INFLUENCE OF COLD ARCTIC-BOREAL WATERS, NEAR THE SOUTHERN MARGIN OF THE BASIN CLAYSTONES, ARGILLACEOUS SILTSTONES AND S 
ANDSTONES WERE DEPOSITED, RICH IN GLAUCONITE AND CONCRETIONARY PHOSPHORITE, CONCLUSION: UPWELLING MAY BE IMPORTANT EVEN 
IN SMALL MARGINAL SEAS AND IN COLD OCEANS, IN THESE CASES THE EFFECTS ARE ONLY MODERATE, HOWEVER, COMPARED WITH THOSE 

IN WARM SEAS, ON THE BASIS OF THE ABOVE COMPARISON, THE FOLLOWING COMMON FEATURES OF DIFFERENT UPWELLING SYSTEMS CAN BE
RECOGNIZED: n HIGH PRODUCTION OF SILICEOUS PLANKTON IN THE INNER BELT (OFTEN FORMING FLINTS OR CHERT BEDS), 2) IMPROVE
RISKED BENTHOS COMMUNITIES IN THE SECOND BELT, 3) HIGH ACCUMULATION OF VERTEBRATE DEBRIS, AND 4) ACCUMULATION OF PHOSPHO
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abstrct=ABS, POSSIBILITIES OF RECOVERING RARE EARTHS FROM PHOSPHATE ROCK IN CONNECTION WITH FERTILIZER PRODUCTION BASED ON NITR 
1C ACID AND SULPHURIC ACID DISSOLUTION HAVE BEEN DISCUSSED, A SOLVENT EXTRACTION METHOD USING A TRIBUTYL PHOSPHATE (TBP 
) REAGENT, SELECTIVE PRECIPITATION BY AMMONIA AND COMBINED PRECIPITATION AND SOLVENT EXTRACTION HAVE BEEN DESCRIBEB IN T 
HE CASE OF DISSOLVING APATITE IN NITRIC ACID, RARE EARTH DISTRIBUTION BETWEEN H3P04 AND PHQSPHQGYPSUM, SELECTIVE PRECIP 
ITATION BY AMMONIA AND SOLVENT EXTRACTION FROM H3P04 ARE ALSO REVIEWED, THE MOST ADVANTAGEOUS SOURCE OF RECOVERING R 
ARE EARTHS IS A NITRIC-ACID SOLUTION OF APATITE, OVER 90 PERCENT, SOMETIMES EVEN 99 PERCENT PURE RED-PRODUCT WITH OVER 
90 PERCENT RECOVERY CAN BE OBTAINED BY USING THE TBP-SOLVENT EXTRACTION METHOD, DEVELOPED AND USED EARLIER ON A COMMERCI 
AL SCALE BY KEMIRA OY, IN FINLAND, THE RESULTS OF PILOT-PLANT TESTS AND A ROUGH PRODUCTION COST ESTIMATE INDICATE THAT 
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OF VANADIUM? CHROMIUM IS CONCENTRATED IN THE UPPER AND LOWER BEDS OF THE ZONE, THE VANADIUM AND ASSOCIATED ELEMENTS WE 

RE DEPOSITED CONTEMPORANEOUSLY WITH ROCKS OF THE MEADE PEAK AS PRECIPITATES FROM SOLUTION,
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abstrct=ABS, SAMPLES FROM DIFFERENT OCCURRENCES (TRENCHES OR BORINGS) OF LATE PRECAMBRIAN PHOSPHATE DEPOSITS OF NORTHERN VOLTA 
BASIN (WEST AFRICA) WERE STUDIED, THESE PHOSPHORITES ARE SILICEOUS AND CLAYEY, BUT NON CALCAREOUS, THE PHOSPHATE MINER 
AL IS A FLUOR-APATITE WITH A LOW CONTENT OF C02, GENERALLY LESS THAN 1 PERCENT, THREE TRACE-ELEMENTS ARE PRESENT IN NOT 
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source =SCI, GEOL,, BULL., 32, 1-2, P, 7-19
abstrct=5UHHARY, THE SEDIHENTARY PH05PHATIC SERIES OF THE GAFSA AREA IS STRONGLY TILTED TO THE WEST OF HETLAOUI WHERE THEY ARE 
CUT BY THE SELJA RIVER, A DETAILED STUDY OF THIS EXCELLENT NATURAL CROSS SECTION HAS BEEN CARRIED OUT,AND NUHEROUS SAHP 
LES OBTAINED, THE OBSERVED LITHOLOGICAL SUPERPOSITION HAY BE EXPLAINED BY SEQUENCES ESTABLISHED ON BASIS OF THE VARIATI 
ONS OF A (CHEHICAL INDEX), DEFINED AS THE RATIO BETWEEN THE ABUNDANCE OF MATERIAL OF CHEHICAL AND BIOCHEHICAL ORIGIN, AN 
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STADIUM OF THE SEQUENTIAL EVOLUTION, THE FORMER CHEHICAL, THE LATTER BIOCHEMICAL (WITH ITS USUAL SUITE OF CHRACTERISTIC 
TRACE ELEMENTS, PARTICULARLY THE GROUP V, NI, CR, 2N), THE BEHAVIOUR OF STRONTIUM IS ALSO INTERESTING, SINCE THE STUDY 
OF THE SR - P205 DIAGRAH SUGGESTS THAT APATITE FORHS BY TRANSFORHATION OF A CALCIUM CARBONATE, IN PARTICULAR ARAGONITE, 
THE COMPOSITION OF THE DEPOSITS AND THEIR SUCCESSION SEEH TO BE THE RESULT OF THREE FACTORS WORKING SIMULTANEOUSLY? A VE 
RTICAL MOVEHENT WHICH SUPPLIES DETRITAL MATERIAL? THE OPENING AND THE CLOSING OF THE CONNECTION BETWEEN THE BASIN AND TH 
E OPEN OCEAN, FAVOURING EITHER CHEHICAL RESTRICTION, OR GEOLOGICAL DEVELQPNENTJ A GEOCHEHICAL FACTOR, NOT COHPLETELY UNO 
ERSTOOD, WHICH IS INDUCED BY A GREATER OR LESSER ABUNDANCE OF MAG&SIUM,
mmummmnnm
agi =Q-400
authorl=LUCAS, J,
author2=HENOR, E,
author3=PREVOT, L,
year = 1979
title =LE GISEHENT DE PHOSPHATE DE CHAUX DE TAIBA (SENEGAL), UN EXEHPLE D'ENRICHISSEMENT PAR ALTERATION
source =SCI, GEOL, BULL,, 32, 1-2, P, 39-57
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abstrct=SUMMARY» THE TAIBA DEPOSIT IS QUITE PECULIAR, DUE TO THE COHPLETE SEPARATION IN SPACE OF PHOSPHORITES AND CARBONATES* TH 
US THE PHOSPHORITE CAN BE OBSERVED GOING OVER AT THE SAME LEVEL TO LIMESTONE ON ONE SIDE, TO CLAYEY SANDS ON THE OTHER S 
IDE* THE HINERALOGICAL STUDY AND THE DISTRIBUTION OF MINERALS, TOGETHER WITH THE CHEMICAL ANALYSIS OF 85 SAMPLES AND TH 
E RESULTING GEOCHEMICAL INTERPRETATION, LEAD TO THE FOLLOWING CONCLUSIONS? THE TAIBA DEPOSIT IS A NON-REWORKED ONE, WEAT 
HERED BY RAIN WATER LEACHING} THE WHOLE CALCITE IS EVACUATED FROM THE PHOSPHATIC LAYERS? THE APATITE LOOSES ITS CARBONAT 
E? THE PRIMARY CLAY MINERALS ARE TRANSFORMED AND KAOLINITE APPEARS? MOST OF THE TRACE ELEMENTS ARE EVACUATED, THESE WEA 
THERING PROCESSES BROUGHT ON THE ENRICHMENT OF THE DEPOSIT IN PHOSPHATE,
mmmmmwmm
agi =Q-401
autharl=LUCAS, J,
author2=PREVOT, L»
author3=ATAMAN, G,
authQF4=GUNBOGDU, N,
year = 1979
title =ETUDE MINERALOGIQUE ET GEOCHIMIE DE LA SERIE PHOSPHATEE DU SUD-EST DE LA TURQUIE (MAZIDAGI-MARDIN)
source =SCI» GEOL,, BULL,, 32, 1-2, P, 59-68
abstrct=SUMHARY, THE PHOSPHATIC FORMATION OF HAZIDAGI-HARDIN IN SOUTH-EASTERN TURKEY, NEAR THE BORDER OF SYRIA, IS SITUATED AT T 
HE EASTERN END OF THE MEDITERRANEAN PHOSPHOGENIC PROVINCE WHICH IS OF UPPER CRETACEOUS TO PALEOCENE AGE, THE WHOLE FORM 
ATION HAS BEEN SAMPLED, ON OUTCROPS AND IN GALLERIES, BUT THE HOST SAMPLES ARE FROM THE PHOSPHATE BEARING BEDS, THE HIM 
ERALOGICAL AND CHEMICAL STUDIES SHOW THAT THE PHOSPHATIC MINERAL IS A FLUOR-CARBONATE-APATITE WITH 4 PERCENT C02, IN OTH 
ER WORDS THE SAME MINERAL THAN IN THE HOST OTHER DEPOSITS OF COMPARATIVE AGE, THE ASSOCIATED CARBONATES ARE CALCITE OVER 
THE MAJOR PART OF THE SERIES (KARABABA AND KARABOGAZ FORMATIONS),AND DOLOMITE IN THE UPPER PART (AKRAS FORMATION), NO P 

ARTICULAR ASSOCIATION APPEARS BETWEEN APATITE AND CALCITE OR DOLOMITE, NOR BETWEEN APATITE AND THE CLAY MINERALS, CHEMIC 
AL ANALYSES OF MAJOR AND TRACE ELEMENTS ARE INTERPRETED USING COMPARISON WITH THE RESULTS OF THE HINERALOGICAL ANALYSES 
AND OF CHEMICAL ANALYSES FROM OTHER DEPOSITS, ALL THIS LEADS TO THE CONCLUSION THAT THE ACTUAL P205 CONTENT OF THE PHOSP 
HATIC LAYERS RESULTS FROH THE ANTAGONISTIC EFFECTS OF CALCULATION ON ONE SIDE AND OF WEATHERING DISSOLVING CALCITE ON 
THE OTHER SIDE,
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agi =Q-402
authorl=LUCAS, J,
author2=PREVOT, L,
author3=EL HOUNTASSIR, H,
year = 1979
title =LES PHOSPHORITES RUBEFIEES HE SIDI DAOUI, TRANSFORMATION METEORIQUE LOCALE DU GISEHENT DE PHOSPHATE DES OULED ABBOUN (HA 
ROC)
source =SCI, GEOL,, BULL,, 32, 1-2, P, 21-37
abstrct=SUMHARY, THE SIDI DAOUI AREA IS CHARACTERIZED BY RED COLORED PHOSPHATIC FORMATIONS, WHICH HAVE FORMED ON THE NORTHERN AN 
D WESTERN VERY SLIGHT TILTED SLOPES, THE RUBEFIED PHOSPHORITES ARE COMPARED TO THE CLOSELY NEIGHBOURING NON-WEATHERED PH 
OSPHORITES, IN THE RUBEFIED FACIES, THE APATITE IS LESS CARBONATED, LESS RICH IN FLUORINE AND CAOJ THE CALCITE IS NOT A
s WELL CRYSTALLIZED; THE DOLOMITE SHOWS A TENDENCY TO DEDOLOHITIZATION,* THE CLAY PRESENT CHARACTERISTIC WEATHERING FEATU
RES, THESE OBSERVATIONS, TOGETHER WITH THE COMPARATIVE GEOCHEHICAL STUDY OF 140 SAMPLES, ENABLE TO CONCLUDE THAT THE RU 
BEFIED PHOSPHORITE RESULTS OF LIGHT WEATHERING LOCALIZED TO THE NORTH-WEST SLOPES OF THE SIDI DAOUI AREA,
nmnmmmnmm
agi =S-38 
authorl=LUCAS, J, 
author2=FLICQTEAUX, R, 
QUthor3=NATHAN, Y, 
author4=PREVOT, L, 
year = 1980
title =DIFFERENT ASPECTS OF PHOSPHORITE WEATHERING
source =IN, BENTOR, Y, K,, ED*, MARINE PHOSPHORITES-GEOCHEMISTRY, OCCURRENCE, GENESIS, SOC, ECON, PALEON, MINERAL,, SPEC, PUB, 
NO, 29, P, 41-51 
index =SIDIJAQUIfTAIBAfPLATEAUJE_OLIGQCENE+CAHPANIANfHAASTRICHTIAN
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agi =S-44 
authorl=LUCAS, J, 
author2=PREVOT, L, 
author3=ATAMAN, G, 
author4=GUNDOGDU, N, 
year = 1930
title =HINERALOGICAL AND GEOCHEMICAL STUDIES OF THE PHOSPHATIC FORMATIONS IN SOUTHEASTERN TURKEY (MAZIDAGI-MARDIN)
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source =IN, SENIOR, Y, K*, ED*, MARINE PHOSPHORITES--GEOCHEHISTRY, OCCURRENCE, GENESIS, SQC* ECQN, PALEQN* MINERAL, SPEC* PUB* N 
0* 29, P. 149-152
abstrct=ABS* THIS WORK PRESENTS THE RESULTS OF A SHORT PETRQGRAPHICAL, HINERALOGICAL AND GEOCHEMICAL STUDY OF THE PHOSPHORITES 
OF HAZIDAGI (SOUTHEASTERN TURKEY) * THIS DEPOSIT IS SITUATED NEAR THE BORDER OF SYRIA AND WAS DEPOSITED DURING THE TURON 
IAN AND SENONIAN EPOCHS OF THE CRETACEOUS* LOCALLY, THE FOLLOWING STRATIGRAPHIC UNITS ARE DISTINGUISHED: KARABABA 1, T 
ASIT AND KARABABA 2, BELONGING TO THE TURONIAN SERIES; KASRIK, SEMIKAN AND KARABOGAZ, BELONGING TO THE SENONIAN SERIES! 
AND AKRAS CORRESPONDING TO THE UPPER PART OF THE SENONIAN AND THE BASAL PART OF A VERY REDUCED PALEOCENE SERIES, IT SHO 
ULD BE NOTED THAT THE TURONIAN OCCURRENCE IS ONE OF THE EARLIEST KNOWN IN THE MIDDLE EAST AND IN NORTH AFRICA* ELSEWHER 
E IN THESE AREAS, THE PHOSPHORITES APPEAR LATER, DURING THE CAHPANIAN OR MAASTRICHT IAN* THIS SEQUENCE IS COMPOSED MAINL 
Y OF CARBONATE ROCKS, IN WHICH FOUR LEVELS OF PHOSPHORITES HAVE BEEN RECOGNIZED IN THE TASIT, KASRIK, SEMIKAN AND AKRAS 
FORMATIONS RESPECTIVELY* THE FIRST, SITUATED NEAR THE MIDDLE OF THE TURONIAN SEQUENCE, IS A THIN PRECURSORY PHOSPHATIC 
LAYER, SEPARATED FROM THE KASRIK FORMATION BY 100 METERS OF MORE OR LESS ARGILLACEOUS LIMESTONES, THE KASRIK AND SEMIKA 
N FORMATIONS ARE OF CONIACIAN-SANTQNIAN AGE AND CONTAIN THE MAIN PHOSPHATIC STRATA, WHICH ARE ASSOCIATED WITH LIMESTONES 
, MARLS AND CHERTS* THESE TWO PHOSPHORITE UNITS APPEAR CLOSELY TOGETHER WITHIN THE GEOLOGICAL SECTION, OR EVEN IN CONTI 
NUITY* THE AKRAS FORMATION, THE YOUNGEST ONE HERE DISCUSSED, IS SEPARATED FROM THE UNDERLYING ONES BY MORE THAN 200 MET 
ERS OF THE THICK LIMEY KARABOGAZ FORMATION OF LATE MAASTRICHTIAN AGE*
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agi =S-326
Quthorl=LUCAS, J»
author2=PREVQT, L*
year = 1981
title =PETROGRAPHICAL AND MICROCHEMICAL FEATURES OF PRECAMBRIAN PHOSPHORITES FROM UPPER VOLTA (W, AFRICA)* GENESIS CONSIDERATIO 
NS*
source =SOC* 6EOL* FR* r BULL*, V* 23, ISSUE 7, P, 515-524
abstrct=ABS* TWO DIFFERENT FACIES ARE DISTINGUISHED IN THE TERMINAL PRECAMBRIAN PHOSPHORITE DEPOSITS OF VOLTA BASIN* THE KODJAR 
I FACIES CONTAINS PELLETS IN THIN GRAINS ENROBED IN A CARBONATE OR SILICEOUS CEMENT* THE ARLY FACIES IS COARSER AND CONT 
AINS PELLETS, TRUE OOLITES, LUMPS AND PHOSPHATIC ENDQCLftSTS? AN INTENSE SILIFICATION BEGINS IN THE CORTEX OF THE OOLITES 
* THE FACIES SIMILARITY OF THESE PHOSPHORITES WITH THAT OF ACTUAL NERITIC CARBONATES LEADS TO THE HYPOTHESIS THAT THE GE 
NETIC ENVIRONMENTS WERE ALSO SIMILAR: SHALLOW NERITIC MARINE* THE MICROPROBE ANALYSES CONFIRM THE PREVIOUS DETERMINA 
TION OF THE APATITE? FEW- OR NON-CARBONATED FLUOR-APATITE WITH EXCESS OF FLUOR* THE TWO DISTINGUISHED PETROGRAPHIC FACIE 
S ARE ALSO CHEMICALLY DIFFERENT, OWING TO THESE VERY PECULIAR FACIES, IT SHOULD BE POSSIBLE TO RECONSTITUTE WITH MOR 
E DETAIL THE GENESIS ENVIRONMENT OF PRECAMBRIAN PHOSPHORITES, BY STUDYING SIMULTANEOUSLY BOTH THE AFRICAN AND BRASILIAN 
DEPOSITS*
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agi =S-369
authorl=LUCAS, J»
author2=PREVOT, L*
year = 1981
title =SYNTHESE D'APATITE APARTIR DE MATIERE ORGANIQUE PHOSPHOREE (ARN) ET DE CALCITE PAR VOIE BACTERIENNE
source =C*R, ACAD* SCI, PARIS, SER* II, V* 292, NO* 17, P* 1203-1208
abstrct=ABS, RIBONUCLEIC ACID, AN ORGANIC MATTER, IS RICH IN PHOSPHORUS (ABOUT 15 PERCENT P205)* THE RNA IS DESTROYED BY BACTER 
IA IN THE PRESENCE OF CAC03, THE RELEASED PHOSPHORUS COMBINING WITH CA TO GIVE APATITE* THIS SYNTHESIZED FLUOR-APATITE 
IS VERY CLOSE TO THE NATURAL APATITE FROM SEDIMENTARY PHOSPHORITES, A BIOGEOCHEMICAL EXPERIMENTAL MODEL IS PRESENTED WH 
ICH COULD EXPLAIN A PART OF THE MECHANISHS OF GENESIS*

ogi =71-22375
authorl=LUKASHEV, K» I*
author2=SHIMANOVICH, S* L*
outhor3=KUZNETSOV, V* A*
year = 1970
title CHARACTERISTICS OF PHOSPHATES FROM THE ALLUVIAL SEDIMENTS OF THE UPPER DNIEPER
source =AKAD* NAUK SSSR, DOKL* VOL. 14, NO, 7, P* 653-656, ILLUS*
lang =RU
index =USSRIECONOMIC GEOLQGY+PHQSPHATEtDNIEPER-HJPPERICQMPOSITIONITRACE ELEMENTSISEDIMENTSfALLUVIUM
mmmtmmmtmt
agi =78-07457 
authorl=LUKASHEV, K* I, 
author2=KQVALEV, V, A* 
author3=ZHUKHOVITSKAYA, A, L* 
author4=GENERALOVA, V* A* 
year = 1976
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title =ROLE OF ORGANIC MATERIALS OF PEAT BOBS IN MIGRATION OF ELEHENTS AND FORMATION OF MINERALS
source =IN, VASSQYEVICH, N.B. AND TIMOFEYEV, P.P., ED., INVESTIGATIONS OF ORAGANIC MATERIALS FROM RECHET AND ANCIENT SEDIMENTS,
PAGES 142-147 
long =RU 
index =ORGANIC MATERIALStHUMIC ACIDStGEQCHEMISTRYtlRQNtPEAT BOGS+MINERALStPHQSPHATES+CRYSTAL GRQWTHtSULFIDEStSYNTHESIStPEATtDR
GANIC SEDIMENTStWATERIMIGRATION OF ELEMENTS+FULVIC ACIDS
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agi =6-218 
outhorl=LUND, E. H. 
year = 1957
title =PHOSPHATE CONTENT OF SEDIMENTS NEAR BIRD ROOKERIES IN SOUTH FLORIDA, SUMMARY 
source =ECON. GEOLOGY, V. 52, NO. 5, P. 582-583.
abstrct=ABS, SUMMARY. SAMPLES OF SEDIMENTS FROM THE VICINITY OF FOUR BIRD ROOKERIES ALONG THE COAST OF SW FLORIDA WhKt ftNALUtU 
FOR P205 CONTENT TO DETERMINE THE EFFECT OF THE BIRDS ON THE PHOSPHORUS CONTENT IN THE SEDIMENT. IHt I-UUK KUU!\tKit;> inn 
T WERE USED ARE ON MANGROVE ISLANDS, AND AS MANY AS 80,000 IBIS, HERONS, CORMORANTS, AND PELICANS MAY BE CONCENTRATED ON 
m ISLAND OF FIVE OR SIX ACRES* THE AMOUNT OF PHOSPHORUS IN THE SEDIMENTS AT THREE OF THE ROOKERY LOCALITIES, GREEN 
KEY, DUCK ROCK, AND EAST RIVER, IS NOT SUFFICIENTLY HIGH TO CONCLUDE THAT THE BIRDS HAD AN APPRECIABLE EFFECT ON ITS A 

CUMULATION. THE HIGHEST CONCENTRATIONS WERE FOUND IN THE VICINITY OF THE CUTHBERT LAKE ROOKERY. ALTHOUGH THERE IS ESS 
ENTIALLY NO DEPOSITION IN THE VICINITY OF THE ROOKERY ISLAND, THERE IS PRECIPITATION OF PHOSPHATE. IN ADDITION TO PEAT, 
MARL, AND SHELL, SAMPLES FROM THIS LOCALITY CONTAIN SMALL CONCRETION-LIKE PARTICLES OF PHOSPHATE MATERIAL. THE MAJOR M 

IHERAL PHASE IS APATITE. THE PARTICLES RANGE IN SIZE FROM LESS THAN 1 MM TO ABOUT 2 CM.
mmmmmmmm
agi =76-38294 
authorl=LUNG, H.-S. 
year = 1975
title =MODELING OF PHOSPHORUS SEDIMENT-WATER INTERACTIONS IN WHITE LAKE, MICHIGAN 
source =MICHIGAN 246 PAGES} DOCTORAL DISS. ABSTR. INT., VOL. 36, NO. 10, P. 5171B, 1976
index =MUSKEGON COUNTYtMICHIGANtGEOCHEHISTRYtPHOSPHORUStSEDIMENTS+SOUTHWESHHHITE LAKEtHYDROLOGYtLIMNOLOGYtUNITED STATEStHYDRO 

CHEMISTRYHNTERACTIONIMQDELStEUTRDPHICATIONIENVIRGNHENTALGEaOGYtSURVEYStLAKES
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authorl=LUTERNAUER, JOHN L. 
outhor2=PILKEY, ORRIN H. 
year = 1967
title =PHOSPHORITE GRAINS? THEIR APPLICATION TO THE INTERPRETATION OF NORTH CAROLINA SHELF SEDIMENTATION 
source =MAR. GEOL. VOL. 5, NO. 4, P. 315-320, SKETCH MAPS
index =NORTH CAROLINAIMARINE GEOLOGY+CONTINENTAL SHELFISEDIMENTS+EAST+UNITED STATES+PHOSPHQRITEtPROVENANCEtDISTRIBUTIONtSEDIHE 
NTATIONITRANSPORTtMARINE
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agi =77-21740
authorl=LUTJEN, G. P.
year = 1970
title =PHOSPHATE
source =VOLUME 171 NO. 3 ENG. MIN. J. PAGES 158-159
abstrct=NQTE. REVIEW OF GLOBAL PHOSPHATE PRODUCTION FOR 1969.
index =PHOSPHATE+PRODUCTION+DEPOSITStECONQMICStREVIEWtl969+GLDBAL
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agi =74-19827
authorl=LYDON, PHILIP A.
year = 1964
title =UNUSUAL PHOSPHATIC ROCK
source =CALIF. DIV. MINES GEOL., MINER. INFORM. SERV. VOL. 17, NO. 5, P. 65-74, ILLUS. (INCL. SKETCH MAP)
index =CALIFORNIAIECONOMIC GEOLOGYIPHOSPHATE ROCKtTRINITY COUNTYIPHOSPHATE+UNITED STATES+OCCURRENCEIMININGtPROCESSINGIMARKETS
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authorl=LYONS, W. B. 
author2=FITZGERALD, H. F. 
year = 1976
title =IRON AND MANGANESE GEOCHEMISTRY OF TIDAL FLAT PORE WATERS? A THERHODYNAMIC APPROACH, [ABS.] 
source =VOLUME 8 NO. 6 GEOL. SOC. AM., ABSTR. PROGRAMS PAGES 990
index =CONNECTICUttGEQCHEMISTRYtSEDIMENTS+PQRE WATERING ISLAND SOUND+IRQNIMANGANESE+SULFIDEIPHOSPHATEIINQRGANICIORGANIC CARB
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authorMYQNS, H, B,
author2=GAUBETTE, H, E,
author3=FOG6, T» R»
year = 1977
title =SUGGESTED IMPORTANCE OF INORGANIC PROCESSES ON THE PRODUCTION OF PHOSPHATE IN PORE HATERS OF ESTUARINE ANOXIC SEDIMENTS,

CABS,]
source VOLUME 9 NO, 7 GEOL, SOC, AM,, ABSTR, PROGRAMS PAGES 1079
index =SEDIMENTSfPORE HATER+ANOXIC MATER I ALSf ORGAN 1C MATERIALStGEOCHEMISTRYMDUCTIONfPHOSPHATEtDIAGENESIStMQDELSfESTUARIESfPR 
ODUCTIQNtBACTERIAtOXIDATIONtDISSOLUTIONtSULFATESfEH
mmmmmmmm
agi =8-444 
authorl=LYQNS, H,B, 
year = 1979
title =PRECIPITATION OF APATITE IN MODERN CARBONATE SEDIMENTS DURING DIAGENESIS
source =IN, BURNETT, H,C, AND SHELDQN, R,P,, EDS,, REPORT ON THE MARINE PHOSPHATIC SEDIMENTS WORKSHOP, EAST-WEST CENTER, HON», H 
AWAII, 21-22
abstrct=ABS, IT HAS BEEN PROPOSED THAT PHOSPHORUS CAN BE REMOVED IN THE OCEANS OF METALLIFEROUS SPREADING CENTERS BY CARBONATES, 
AND IN ESTUARINE ENVIRONMENTS BY IRON, ORGANIC MATTER, AND OTHER REACTIONS, DIRECT PRECIPITATION IN INTERSTITIAL HATER 
CAN BEHOVE PHOSPHORUS NOT ONLY AS APATITE BUT ALSO AS IRON PHOSPHATE OR STRUVITE (MAGNESIUM AMMONIUM PHOSPHATE), A MG/ 

CA MOLE RATIO OF 1 OR LESS MAY BE NEEDED TO DIRECTLY PRECIPITATE APATITE FROM SOLUTION, WHEREAS SEAWATER HAS A MG/CA MOL 
E RATIO OF 5, SEVERAL INVESTIGATORS HAVE REPORTED PRECIPITATION OF PHOSPHATE FROM PORE SOLUTIONS IN NEARSHORE (ESTUARI 
NE) ENVIRONMENTS, STRUVITE AND VIVIANITE MAY BE FORMED, ACCORDING TO CALCULATIONS, IN THESE AMMONIA-RICH ENVIRONMENTS,

IT IS CONCLUDED THAT IN NEARSHORE CARBONATE-RICH SEDIMENTS, DIRECT PRECIPITATION OF APATITE OR VIVIANITE IS DOUBTFUL 
BUT THAT PRECIPITATION OF STRUVITE ISS POSSIBLE, REPLACEMENT OF CARBONATE BY PHOSPHATE IS PROBABLE IN THESE SEDIMENTS, 
AND THE PRESENCE OF SOME TYPE OF ORGANIC PHOSPHORUS FORM IS EXPECTED,
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author2=HINES, M,E,
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author4=HEHITT, A,D,
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title =THE BIOGEOCHEMISTRY OF SEDIMENTS IN THO GULF OF MAINE BASINS
source =NAR, CHEH, 9, P, 307-320
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title =USE OF AN ULTRAVIOLET IRRADIATOR FOR DETERMINING TOTAL PHOSPHORUS IN EXPEDITIONS
source OCEANOGRAPHY, V, 13, NO, 5, P, 746-750
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author2=MIRKINA, S, D*
year = 1974
title =DETERMINATION OF TOTAL PHOSPHORUS IN SUSPENDED MATTER OF NATURAL HATERS
source =VOLUME 14 NO, 6 OCEANOLOGY PAGES 912-914
index =GEOCHEMISTRYtMETHODStCHEMICAL ANALYSIS+DETERMINATIONfPHOSPHQRUSfSUSPENDED MATTER+HATERfNATURAL HATER
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source =VOLUME 14 NO, 6 OKEANOL, (AKAD, HAUK SSSR) PAGES 1107-1110
lang =RU
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authorl=LYUTSAREV, S, V,
author2=ROMANKEVICH, YE, A, 
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title ORGANIC CARBON, PHOSPHORUS AND NITROGEN IN THE MATERS OF THE SEA OF JAPAN 
source =VQLUM£ 15 NO, 2 OCEANQLGGY PAGES 178-181
index =SEA WATERtCOMPOSITIONtCHEHICAL COMPQSITIONtORGANIC MATERIALStCARBON+PHOSPHORUS-fNITRQGEN+PACIFIC OCEANtJAPAN SEA+GEOCHEM 
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title =THE LIAOHO GROUP AND THE CHARACTERS OF ITS PHOSPHATE-BEARING BEDS IN THE AREA BETWEEN FENGCHENG AND PENCHI, LIAQNING
source =ACTA, GEQL, SIN,, V, 46, NO, 2, P, 173-181 (IN CHINESE, ENGLISH ABS, P» 180, 181)
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authorl=HABIE, C, P, 
outhor2=HESS, H, D, 
year = 1961
title =A SIMPLE CHEMICAL METHOD FOR ESTIMATING PHOSPHORUS PENTOXIDE CONTENT OF SEDIMENTARY PHOSPHATE ORES AND CONCENTRATES 
source =U, S, BUR, OF MINES R, I. 5829, 6 P,
obstrct=METHOD INVOLVES LEACHING FILTRATION AND PRECIPITATION MEASURING THE VOLUME OF AMMONIUM PHOSPHOMOLYBDATE TO 37,7 PERCENT 
P205 AND THE USE OF AN APPROXIMATE CALIBRATION CURVE GAVE P205 TO WITHIN 11,1 TO f2,6 PERCENT, TAKES ABOUT 25 HIN,
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author1=MABIE, C, P,
author2=HESS, H, D,
year = 1964
title =PHOSPHATE STUDY AND CLASSIFICATION OF WESTERN PHOSPHATE ORES
source =U, S, BUR, OF MINES R, I, 6468, 95 P,, ILLUS,, TABLES,
Qbstrct=CONCLUSIONS, THE EXACT MECHANISM FOR THE DEPOSITION OF CARBONATE-APATITE IS SOMEWHAT CONTROVERSIAL? EITHER BY DIRECT PRE 
CIPITATION OF SEA WATER OR BY REPLACEMENT OF CAC03 (KRAUSKOPF, 1967} DEGENS, 1965? AMES, 1959} GULBRANDSEN, 1969; BERG, 
1972), BUT THESE AUTHORS ALL AGREE THAT THE SOURCE OF THE PHOSPHORUS IS FROM THE DECAY OF ORGANIC MATERIAL, THEREFORE, 
THE OCCURRENCE OF CARBONATE-APATITE IN CHERTY IRON-FORMATION LENDS ADDED CREDIBILITY TO THE HYPOTHESIS THAT BIOTA WERE 

PRESENT DURING AND INVOLVED IN, THE DEPOSITION OF PRECAMBRIAN CHERTY IRON-FORMATIONS,
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title =PETROGRAPHIC STUDY AND CLASSIFICATION OF WESTERN PHOSPHATE ORES
source =U, S, BUR, MINES REPT, INV, 6468, 95 P,, ILLUS,, TABLES
abstrct=CLASSIFICATION BASED ON BENEFICIATION CHARACTERS,
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authorl=MACDONALD, GORDON J, F, 
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title =HHAT'S IN THE OCEAN?
source =IN THE OCEAN'S RESOURCES, INTL SCI, AND TECH,, NO, 64, P, 38-48, ILLUS,
abstrct=ABS, ASIDE FROM POTENTIAL OIL AND GAS STRUCTURES, ORE DEPOSITS OF THE CONTINENTAL SH&F ARE OF TWO MAIN TYPES! IRREGULA 
R SHOESTRING PLACERS OF HEAVY MINERALS CONCENTRATED IN RIVERS OR BEACHES NOW SUBMERGED, AND BLANKETS OF NODULAR MINERALS 
SUCH AS PHOSPHORITE PRECIPITATED FROM SEA WATER, DIAMONDS, TIN, GOLD, AND IRON HAVE BEEN MINED FROM OFFSHORE PLACERS, 
PHOSPHORITE NODULES AND COATINGS ON ROCKS ARE FOUND WHERE OCEAN WATERS RICH IN TRICALCIUM PHOSPHATE UPWELL FROM GREAT D 
EPTHS, FOR EXAMPLE OFF THE COAST OF CALIFORNIA, THE DEEP-SEA FLOOR IS PAVED IN MANY PLACES WITH MANGANESE NODULES CONTA 
INING OTHER METALS IN CONCENTRATIONS WHICH APPROACH LEVELS NOW MINED ON LAND, EXPLORATION PROBLEMS ARE GREAT, BUT GEOPH 
YSICAL METHODS AT SEA BOTTOM ARE LESS CONTAMINATED BY WISE THAN ON LAND SURFACES, COMPLICATIONS OF DEVaOPMENT INCLUDE 
ENVIRONMENT, POLLUTION, SUBMARINE LAWS, AND EXPENSE,
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source =IN HATERIALY PO LITOLOGII SIBIRI, SIB* NAUCHNO-ISSLED* INST* GEOL* GEOFIZ* MINER* SYR'YA, TR* NO* 127, P* 94-98
lang =RU
abstrct=NOTE, PHOSPHORITE DEPOSITS FORMED BY WEATHERING OF CARBONATE ROCKS WITH A LOW P205 CONTENT, DISCUSSION OF CONDITIONS FAV
ORABLE FOR THE FORMATION OF SECONDARY PHOSPHORITE, USSR* 

index =USSRtECQNGMIC GEQLQGYtPHOSPHATEIPHQSPHORITEIALTAItSAYANtDISTRIBUTIQN+GENESISIMINERAL DEPOSITSIWEATHERINGICARBONATE ROCK
SISEBIMENTARY ROCKS+PROCESSEStFORMATIQN
mmmmmmmm
agi =N-240 
authorl=HATZ, V, D» 
year = 1956
title =GEOLOGICAL CRITERIA AND METHODS OF PROSPECTING FOR PHOSPHORITES IN UPPER-CAHBRIAN DEPOSITS IN PRIBAIKAL REGION 
source =IN SOUVESKCHANIE GEOLOGOO VOSTOCHNOI SIBIRI I DOL'NEGO VQSTOKA, CHITA, REPT, OF CONF* OF GEOLOGISTS OF EASTERN SIBERIA A 
ND THE FAR EAST, CHITA
mmmmmmmm
agi =N-242 
authorl=HATZ, V* D» 
author2=EGOROVA, 0* P, 
author3=BABKIN, A, K» 
year = 1956
title =ON FINDINGS OF PHOSPHORITES IN THE UPPER PROTEROZOIC DEPOSITS OF THE WESTERN NEAR BAIKAL REGION 
source =DOKLADY AKAD* NAUK SSSR, V, 110, NO, 2, P, 264-266 (IN RUSSIAN)
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mmnmmmmm*
agi =N-241
authorbMATZ, V, D,
author2=EGQROVA, 0, P,
year = 1757
title =THE STRATIGRAPHY OF THE BAIKAL COHPLEX AND CERTAIN DATA ON ITS PHOSPHORITE CONTENT
source =MATERIALY PO GEQLOGII I POLEZNYH ISKOPAEHYH VQSTQCHNQI SIBIRI, NO, 1 (22) (IN RUSSIAN)
m*tmtmm***mm
agi =L-203
authorl=MAUGHAN, E, K,
author2=WILSON, R, F.
year = I960
title =PENNSYLVANIAN AND PERMIAN STRATA IN SOUTHERN WYOMING AND NORTHERN COLORADO
source =IN ROCKY MOUNTAIN ASSQC, GEOLOGISTS, GUIDE TO THE GEOLOGY OF COLORADO, DENVER, P. 34-42, INCL, INDEX MAP, CORRELATION CH 
ARTS, TABLES, AND ILLUS,,' REPRINTED IN ROCKY MTN, ASSQC, GEQL, GUIDEBOOK, 14TH ANN, FIELD CONF, 1963, P, 95-104
abstrct=ABS, PENNSYLVANIAN AND PERMIAN STRATA EXPOSED ALONG THE EASTERN FLANK OF THE FRONT RANGE, THE LARAMIE RANGE, AND IN THE 
LARAMIE BASIN HAVE BEEN STUDIED TO DETERMINE REGIONAL CORRELATIONS, FACIES RELATIONSHIPS, DEPOSITIONAL ENVIRONMENTS AND 
AGES OF UNITS, FORMATIONS STUDIED IN DETAIL AND DISCUSSED HERE INCLUDE THE FOUNTAIN FORMATION, CASPER FORMATION, AND TH 
E LOWER PART OF THE SATANKA SHALE IN SOUTHERN WYOMING} AND THE FOUNTAIN FORMATION, INGLESIDE FORMATION, LYONS SANDSTONE, 
AND THE LOWER PART OF THE SATANKA SHALE IN NORTHERN COLORADO,

tmmmmmttmm
agi =K-71
authorl=MAUGHAN, E, K,
year = 1964
title =THE GOOSE EGG FORMATION IN THE LARAMIE RANGE AND ADJACENT PARTS OF SOUTHEASTERN WYOMING
source =U, S, GEOL, SURVEY PROF, PAPER 501-B, P, B53-B60, ILLUS,, TABLES, GEOL, MAPS
abstrct=ABS, THE NAME GOOSE EGG FORMATION IS APPLIED IN SOUTHEASTERN WYOMING TO THAT PART OF THE PERMIAN AND TRIASSIC RED-BED SE 
QUENCE THAT CONTAINS INTERSTRATIFIED CARBONATE AND SULFATE ROCKS, THESE STRATA COMPARE WITH THOSE OF THE TYPE SECTION N 
EAR CASPER, WYQ,, COMPOSED OF OPECHE SHALE, MINNEKAHTA LIMESTONE, GLENDO SHALE, FORELLE LIMESTONE, DIFFICULTY SHALE, ERV 
AY, FREEZEOUT SHALE, AND LITTLE MEDICINE MEMBERS,

wtmmmmmtm*
agi =K-72
authorl=MAUGHAN, E, K,
year = 1966
title ENVIRONMENT OF DEPOSITION OF PERMIAN SALT IN THE WILLISTON AND ALLIANCE BASINS
source =IN, SECOND SYMPOSIUM ON SALT, CLEVELAND, OHIO, NORTHERN OHIO GEOL, SOCIETY, J, L, RAU, ED,, V, 1, P, 35-47
abstrct=ABS, EVAPORITES, INCLUDING HALITE, WERE DEPOSITED ON THE CRATON IN THE NORTHERN HID CONTINENT REGION DURING PERMIAN TIME

,f PALEOMAGNETIC DATA SUGGEST THAT THE REGION LAY BETWEEN 0 DEC, AND 10 DEG, N, PALEOLATITUDE AND THE CLIMATE WAS PROBABL
Y WARM, LITTLE MOISTURE WAS CONTRIBUTED BY THE PHOSPHORIA SEA, LYING NOT FAR TO THE WEST, THE ANCESTRAL ROCKY MOUNTAIN 
SYSTEM FURTHER ISOLATED THE LOW-LYING CRATON FROM THE PHOSPHORIA SEA, EXCEPT IN CENTRAL WYOMING WHERE A TRANSVERSE TROU

GH PERMITTED FLOODING FROM THE WEST, THICK DEPOSITS OF HALITE FORMED OVER A WIDE AREA IN THE WILLISTON BASIN IN WESTERN 
NORTH DAKOTA AND IMMEDIATELY ADJACENT PARTS OF MONTANA AND SOUTH DAKOTA, MUCH THINNER HALITE DEPOSITS FORMED IN THE SM
ALLER ALLIANCE BASIN IN WESTERN NEBRASKA AND ADJACENT PARTS OF WYOMING,
nmnnmmmmm
agi =K-73
authorl=MAUGHAN, E, K,
year = 1975
title ORGANIC CARBON IN SHALE BEDS OF THE PERMIAN PHOSPHORIA FORMATION OF EASTERN IDAHO AND ADJACENT STATES-A SUMMARY REPORT
source =27TH ANNUAL FIELD CONF,, WYOMING GEOL, ASSOC, GUIDEBOOK, P, 107-115
abstrct=ABS, THE PERMIAN PHOSPHORIA FORMATION IS A SOURCE OF MUCH OF THE OIL THAT HAS BEEN FOUND IN UPPER PALEOZOIC ROCKS IN THE 
NORTHERN AND CENTRAL ROCKY MOUNTAINS, THE OIL-GENERATING CAPACITY OF THE PHOSPHATIC SHALE BEDS WAS INDICATED BY CHENEY 
AND SHELDON (1959), AND THEY SPECULATED THAT THESE ROCKS WERE THE SOURCES OF PETROLEUM WHICH MIGHT BE FOUND IN THE PARK- 
CITY FORMATION IN SOUTHWESTERN WYOMING AND NORTHERN UTAH, THE PRESENT STUDY WAS BEGUN IN 1973 WITH SAMPLING TO DETERMI 

NE THE AMOUNT AND DISTRIBUTION OF ORGANIC CARBON TO PHOSPHORIA SHALES AS A STEP TOWARD UNDERSTANDING THE ROLE OF THESE R 
OCKS AS SOURCES OF PETROLEUM,

agi =K-74
authorl=MAUGHAN, E, K,
year = 1975
title ORGANIC CARBON IN SHALE BEDS OF THE PHOSPHORIA FORMATION
source =AN, ASSN OF PETROL, GEOL, BULL,, V, 59, NO, 5, P, 916-917
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abstrct=ABS, ORGANIC-RICH HEADE PEAK AND RETORT PHOSPHATIC SHALE MEMBERS OF THE PERMIAN PHOSPHORIA FORMATION IN WESTERN WYOMING 
AND ADJACENT PARTS OF UTAH, IDAHO, AND MONTANA ARE PROBABLE SOURCE BEDS OF OIL AND GAS FOUND IN UPPER PALEOZOIC ROCKS OF 
THE REGION, THE MEADE PEAK CONTAINS AS MUCH AS 8,8 PERCENT AND THE RETORT AS MUCH AS 12,7 PERCENT RESIDUAL ORGANIC CAR 

BON, SOME THIN BEDS IN THESE MEMBERS CONTAIN AS MUCH AS 30,7 AND 21,4 PERCENT, RESPECTIVELY, THE HEADE PEAK OCCUPIE
S AN AREA OF APPROXIMATELY 115,000 SQ KM AND HAS A MAXIMUM THICKNESS OF ABOUT 50 M IN EASTERN IDAHO AND NORTHERN UTAH, 
THE RETORT OCCUPIES AN AREA OF APPROXIMATELY 100,000 SQ KM AND HAS A MAXIMUM THICKNESS OF ABOUT 35 M IN SOUTHWESTERN MON
TANA AND IN CENTRAL-WESTERN WYOMING, VOLUMETRICALLY, THE MEADE PEAK COMPRISES ABOUT 2,025 CU KM OF SEDIMENT AND THE RET 
ORT ABOUT 1,225 CU KM, THE PHOSPHORIA FORMATION WAS DEPOSITED ALONG THE CONTINENTS SHELF EAST OF THE LATE PALEOZOIC 
MOBILE BELT, SUBSEQUENTLY, AT LEAST 2 KM (6,500 FT) OF OVERLYING SEDIMENT WAS DEPOSITED IN THE WESTERN PART OF THE REG 
ION BY THE END OF THE TRIASSIC AND IN THE EASTERN PART (BECAUSE OF SLOWER RATES OF DEPOSITION) BY THE END OF THE CRETACE 
OUS, THIS DEPTH OF BURIAL PROBABLY PRODUCED ADEQUATE PRESSURE AND TEMPERATURE FOR GENERATION OF HYDROCARBONS FROM THE 0 
RGANIC SUBSTANCES, IN FACT, ATTEMPT WAS MADE TO EXPLOIT THE RETORT AS AN OIL SHALE NEAR DILLON IN SOUTHWESTERN MONTANA 
WHERE IT YIELDED AN AVERAGE OF 84,1 OF OIL PER METRIC TON (20 GALLONS)
mmmmmmmm
agi =0-214 
authorl=MAUGHAN, E, K, 
year = 1975
title =MONTANA, NORTH DAKOTA, NORTHEASTERN WYOMING AND NORTHERN SOUTH DAKOTA, CHAP, 0
source =IN, PALEOTECTONIC INVESTIGATIONS OF THE PENNSYLVANIAN SYSTEM IN THE UNITED STATES, PT, I, INTRODUCTION AND REGIONAL ANAL 
YSES OF THE PENNSYLVANIAN SYSTEM, U, S, GEOL, SURVEY PROF, PAPER, P, 279-293
abstrct=ABS, PENNSYLVANIAN ROCKS IN THE NORTHERN ROCKY MOUNTAINS AND GREAT PLAINS WERE DEPOSITED MOSTLY ON A BROAD SHELF BETWEEN 
THE CORDILLERAN GEOSYNCLINE, WHICH EXTENDED INTO THE WESTERN PART OF THE REGION OF THIS CHAPTER, AND THE LAND AREA OF T 

HE CANADIAN SHIELD TO THE EAST, PENNSYLVANIAN DETRITAL SEDIMENTS OF LIMITED AREAL EXTENT, AND SOME LIMESTONE, WERE DEPO 
SITED IN EARLIEST PENNSYLVANIAN TIME IN A TRANSGRESSING SEA AFTER THE REGIONAL UPLIFT, FOLDING, AND FAULTING THAT ENDED 
THE MISSISSIPPI PERIOD, DURING THE MIDDLE PENNSYLVANIAN, CHIEFLY IN DES MOINES TIME BUT POSSIBLY BEGINNING AS EARLY A 
S LATE ATOKA, DEPOSITION OF SAND, REPRESENTED BY PART OF THE QUADRANT FORMATION, WAS RENEWED IN THE WESTERN PART OF THE 
REGION, THE SAND SEEMS TO HAVE COME FROM LAND TO THE WEST, PERHAPS WITHIN THE CORDILLERAN GEOSYNCLINE, DURING INTERVAL 
C (DESMOINES) TIME, AN ACTIVELY SINKING TROUGH IN WESTERN MONTANA, EITHER THE MAIN PART OF THE CORDILLERAN GEOSYNCLINE 
OR A BRANCH OF IT, RECEIVED AN ACCUMULATION OF AT LEAST 1,700 FEET OF MOSTLY QUARTZ SAND? ADJACENT PARTS OF THE SHELF LY 
ING EAST OF THE GEOSYNCLINE RECEIVED A THICKNESS OF ABOUT 300 FT, MOSTLY OF MUD AND CALCIUM CARBONATE, EPEIROGENIC MOVE 
MENTS OF THE CRATON SIMILAR TO THOSE THAT BEGAN IN MIDDLE PENNSYLVANIAN TIME CONTINUED IN LATE PENNSYLVANIAN (MISSOURI A 
ND VIRGIL) TIME; HOWEVER, SEDIMENTS ACCUMULATED IN INCREASINGLY SMALLER AREAS, IN LATE PENNSYLVANIAN TO EARLY PERMIAN T 
IME, MUCH OF THE SHELF AREA WAS UPLIFTED, UPPER PENNSYLVANIAN STRATA, ESPECIALLY THOSE OF VIRGIL AGE, WERE REMOVED AT M 
OST PLACES BEFORE DEPOSITION OF PERMIAN ROCKS, BEFORE MIDDLE JURASSIC TIME, RENEWED UPLIFT AND EROSION REMOVED ALL PENN 
SYLVANIAN STRATA THAT ONCE COVERED NORTHERN MONTANA AND LARGE PARTS OF NORTH AND SOUTH DAKOTA,
mmmmmmmm
agi =K-75
authorl=MAUGHAN, E, K,
year = 1976
title ORGANIC CARBON AND SELECTED ELEMENT DISTRIBUTION IN THE PHOSPHATIC SHALE MEMBERS OF THE PERMIAN PHOSPHORIA FORMATION, EA 
STERN IDAHO AND PARTS OF ADJACENT STATES

source =U, S, GEOL, SURVEY OPEN-FILE REPORT 76-577, 92 P,
abstrct=ABS, ORGANIC CARBON-RICH MEADE PEAK AND RETORT PHOSPHATIC SHALE MEMBERS OF THE PERMIAN PHOSPHORIA FORMATION IN EASTERN I 
DAHO AND ADJACENT PARTS OF UTAH, WYOMING, AND MONTANA ARE PROBABLE SOURCE BEDS OF OIL AND GAS FOUND IN UPPER PALEOZOIC R 
OCKS OF THE REGION, THE MEADE PEAK CONTAINS AN AVERAGE OF AS MUCH AS 8,8 WEIGHT PERCENT AND THE RETORT AS MUCH AS 9,7 W 
EIGHT PERCENT RESIDUAL ORGANIC CARBON, SOME THIN BEDS IN THESE MEMBERS CONTAIN AS MUCH AS 30,7 AND 21,4 PERCENT, RESPEC 
TIVELY, TRACE ELEMENTS, ESPECIALLY SILVER, BARIUM, CHROMIUM, COPPER, LANTHANUM, MOLYBDENUM, NEODYMIUM, NICKEL, LEAD, 
STRONTIUM, TITANIUM, VANADIUM, YTTRIUM, YTTERBIUM, AND ZINC ALSO ARE FOUND IN HIGH CONCENTRATIONS IN THESE SHALE BEDS, 

AND COMMONLY IN APPROXIMATELY THE SAME AREAL DISTRIBUTION AS THE ORGANIC CARBON, THIS REPORT PRESENTS THE ANALYTICAL 
RESULTS FOR ORGANIC CARBON CONTENT THAT AUGMENT A RECENTLY PUBLISHED SUMMARY REPORT ON THE DISTRIBUTION OF THE ORGANIC 
CARBON (MAUGHAN, 1975) AND THE ANALYTICAL DATA PRESENTED HERE AUGMENT THAT REPORT AND OTHERS THAT ARE IN PREPARATION (CL 
AYPOOL AND OTHERS, WRITTEN COMMUN,, 1976), ANALYTICAL DATA OF THE TRACE ELEMENT CONTENT ARE INCLUDED ALSO, PETROLEUM D 
ERIVED FROM THESE PHOSPHORIA SOURCES INCLUDE TRACE ELEMENTS PROBABLY DERIVED MOSTLY FROM THESE ROCKSJ AND SOME OF THESE 
MINOR ELEMENTS ALSO MAY BE RESOURCES AMENABLE TO RECOVERY ASSOCIATED WITH RECOVERY OF THE PHOSPHORITE,
mmmmmmmm
agi =Q-215 
authorl=MAUGHAN, E, K, 
year = 1977
title =REGIONAL DISTRIBUTION OF SELECTED TRACE ELEMENTS IN THE PHOSPHATIC SHALE MEMBERS OF THE PHOSPHORIA FORMATION, EASTERN ID 
AHO AND PARTS OF ADJACENT STATES, CABS,3

source =GEOL, ASSOC, CANADA, SOC, ECON, GEOL,, VANCOUVER, B, C,, APR, 25-27, PROG, WITH ABSTRACTS, V, 2, P, 58
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abstrct=ABS, THE MEADE PEAK AND THE RETORT PHOSPHATIC SHALE MEMBERS OF THE PHOSPHORIA FORMATION LOCALLY HAVE A HIGH CONTENT (A H 
AXIHUM AVERAGE OF 9,7 WEIGHT PERCENT) OF ORGANIC CARBON, SEHIQUANTITATIVE ANALYSES BY SIX-STEP EHISSION SPECTROGRAPHY S 
HOW RELATIVE VALUES FOR TRACE ELEHENTS WITHIN THESE ORGANIC-RICH STRATA, CONCENTRAATIONS OF SOME OF THE TRACE HETALS AR 
E ALSO HIGH, ESPECIALLY AG (13 PPM), CR (1,500 PPH), SR (1,500 PPH), V(l,300 PPH), Y (500 PPM), AND ZN (2,100 PPH), AVE 
RAGE VALUES FOR THESE ELEMENTS ARE PLOTTED GEOGRAPHICALLY AND ISOPLETH LINES ARE CONSTRUCTED TO SHOW THEIR REGIONAL DIST 
RIBUTIQNS, HIGHEST CONCENTRATIONS FOR ORGANIC CARBON AND HOST TRACE ELEHENTS IN THE HEADE PEAK ARE ALONG THE IDAHO-W 
YOHING BORDER, WHEREAS THOSE OF THE RETORT ARE IN SOUTHWESTERN MONTANA, CONCENTRATIONS DECREASE RADIALLY AWAY FROH THE 
CENTERS, PRESUMABLY THE ORGANIC-CARBON AND TRACE-METAL CONCENTRATIONS, LIKE THE PHOSPHORITES, ARE GENETICALLY RELATED T 
0 SAPROPELIC ACCUMULATIONS ON THE SEAFLOOR IN AREAS OF UPWELLING MARINE CURRENTS AND BIOTIC EFFLORESCENCES IN THE PERMIA 
N SEA, SIMILAR DISTRIBUTIONAL PATTERNS ARE SEEN FOR ORGANIC C, AG, CR, CU, MO, NI, V, YB, AND ZN, PHOSPHORUS (AS CARBO 
NATE FLUOR-APATITE IN PHOSPHORITE-RICH BEDS), ALTHOUGH DISTRIBUTED SOMEWHAT SIHILARLY TO THE ORGANIC CARBON, SHOWS SOHE 
DIVERGENCE THAT PROBABLY REFLECTS GREATER CHEHICAL STABILITY OF APATITE, DISTRIBUTIONS OF LA, SR, AND Y ARE SIHILAR TO 
THAT OF P, DISTRIBUTIONS OF PB AND POSSIBLY HG ARE APPROXIHATELY INVERSE TO THAT FOR P* ANOHALOUS DISTRIBUTION SEEHS I 
NDICATED FOR BA, K, ND AND TI,
mmmmmmmm
agi =78-26821
authorl=HAUGHAN, E, K,
year = 1978
title =PROBABLE PERHIAN SOURCE ROCKS, NORTHEASTERN GREAT BASIN, CABS,]
source =AM, ASSQC, PET, GEOL,, BULL, VOLUME 62 NO, 5, PAGES 888
abstrct=ABS, INITIAL ANALYSES OF SAMPLES COLLECTED FROH ORGANIC-RICH SHALE BEDS IN THE PERMIAN PHOSPHORIA FORMATION AND PARK CIT 
Y GROUP IN BOX ELDER AND TOOELE COUNTIES, UTAH, ELKO COUNTY, NEVADA, AND CASSIA COUNTY, IDAHO, INDICATE ORGANIC CARBON C 
ONTENTS AS HIGH AS 5,4 PERCENT IN SOHE BEDS, ALTHOUGH MOST OF THE ANALYSES INDICATE A CONTENT OF LESS THAN 1 PERCENT, T 
HE HIGHER VALUES OF ORGANIC CARBON ARE FROH THE HEADE PEAK MEMBER OF THE PHOSPHORIA FORMATION IN THE TERRACE MOUNTAINS I 
N BOX ELDER COUNTY, THE MEADE PEAK ATTAINS A MAXIMUM THICKNESS OF 65 M IN THE TERRACE MOUNTAINS; IT THINS WESTWARD AND 
SEEHS TO WEDGE OUT IN ELKO COUNTY IN NORTHEASTERN NEVADA, A TENTATIVE EVALUATION OF THE HEADE PEAK AS A SOURCE OF PETRO 
LEUM IS INDICATED BY THE QUANTITY OF THE ORGANIC CARBON AND THE REGIONAL EXTENT OF THE STRATA, PETROLEUM HAY HAVE BEEN 
GENERATED AT SOME TIME THROUGHOUT MOST OF THIS FOUR-COUNTY AREA, BUT THE BETTER SOURCE BEDS AND MOST LIKELY CENTER OF PE 
TROLEUM GENERATION FROM THE PERMIAN ROCKS IN THE NORTHEASTERN GREAT BASIN ARE IN CENTRAL BOX ELDER COUNTY NEAR THE NORTH 
ERN ARM OF GREAT SALT LAKE,
index =GREAT BASIN+ECONDHIC GEDLOGY+PETRDLEUH+DRGANIC HATERIALStABUNDANCEISHALEISEBIMENTARY ROCKS+CLASTIC RQCKS+BDX ELDER COUN 
TYtTOOELE COUNTYtELKO COUNTYtCASSIA COUNTYtPHDSPHDRIA FORMATION+PARK CITY GRQUPtHEADE PEAK HEM8ERWJNITED STATEStUTAH+NEV 
ADAHDAHO
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title =PERMIAN SOURCE ROCKS, NORTHEASTERN GREAT BASIN, [SHORT NOTE3
source =U, S, GEOL, SURV,, PROF, PAP, 1100, P, 20
index =BOX ELDER COUNTYtTOOELE COUNTYtELKO CDUNTY+CASSIA CQUNTY+PHOSPHORIA FORMATIQN+HEADE PARK MEMBERtGREAT 8ASIN+ECONDMIC GE
OLQGYtPETROLEUHWJTAH+NEVABA+IDAHOtUNITED STATES+PERMIANtPALEOZOICtPARK CITY GROUPtTERRACE MOUNTAINS+GREAT SALT LAKE+SHAL
EtCLASTIC ROCKS
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authorl=HAUGHAN, E, K, 
author2=AHLBRANDT, T, S, 
year = 1978
title =FIELD TRIP TO PENNSYLVANIAN AND PERHIAN ROCKS NEAR LYONS, COLORADO
source =IN, AAPG CLASTIC DIAGENESIS - ITS ROLE IN RESERVOIR QUALITY AND HYDROCARBON ENTRAPHENT, SCHOOL (COURSE NOTES), TULSA, OK 
LAHOMA, P, 1-18
nmmmmmmmt
agi =Q-217
authorl=HAUGHAN, E, K»
author2=CLAYPODL, 6, E,
year = 1979
title =PERMIAN PETROLEUM SOURCE ROCK STUDIES, NORTHERN ROCKY MOUNTAIN AREA
source =IN, MONTANA ENERGY RES,, 1978, MONTANA ENERGY OFFICE, HELENA, MONTANA (UNPUBLISHED)
mmmmmmmm
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authorl=MAUGHAN, E, K, 
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title =RELATIONS OF PHOSPHORITE, ORGANIC CARBON AND HYDROCARBONS IN THE PERMIAN PHOSPHORIA FORMATION, WESTERN U.S.A. 
source =IN, PROC,, INT'L COLLOQUIM ON COMPARATIVE GEOLOGY OF PHOSPHATE AND PETROLEUM DEPOSITS, BUR. DE RECHERCHES GEOL. ET MINIE 
RE, DOC. BR6M NO. 24, P. 63-91. 
abstrct=ABS. THE PERMIAN PHOSPHORIA FORMATION IN THE NORTHWESTERN INTERIOR UNITED STATES CONTAINS TWO PHOSPHATIC AND ORGANIC CA
RBON-RICH SHALE MEMBERS THAT INCLUDE BOTH PHOSPHORITE AND PETROLEUM SOURCE BEDS. THE ASSOCIATION SUGGESTS AN INTIMATE R 
ELATION BETWEEN FACTORS WHICH GENERATE PHOSPHORITE DEPOSITS AND HYDROCARBON SOURCE BEDS. THE TWO MEMBERS, THE MEADE PEA
K PHOSPHATIC SHALE MEMBER AND THE RETORT PHOSPHATIC SHALE MEMBER, WERE DEPOSITED AT THE PERIPHERY OF A FORELAND BASIN BE 
TWEEN THE CORDILLERAN GEOSYNCLINE AND THE NORTH AMERICAN CRATON, THE CONCENTRATION, DISTRIBUTION, AND COINCIDENCE OF PH 
OSPHORITE, ORGANIC CARBON, AND MANY OF THE TRACE ELEMENTS WITHIN THESE SHALE MEMBERS PROBABLY WERE COINCIDENT WITH AREAS
OF OPTIMUM TROPHISM AND BIOLOGIC PRODUCTIVITY. THE PALE06EOGRAPHIC RELATIONS SUGGEST THAT THE TROPHIC REGIONS WERE ARE 
AS OF UPWELLING IN THE PHOSPHORIA SEA ADJACENT TO SHOALS NEAR THE EASTERN FLANK OF THE BASIN. THE RICHEST PHOSPHORITE B 
EDS, MOSTLY PELLETOIDAL, ARE NEAR THE BASE AND THE TOP OF EACH SHALE MEMBER, AND THE ORGANIC CARBON AND THE RESIDUAL HYD 
ROCARBON CONTENTS OF THE PHOSPHORITE BEDS ARE LOW IN COMPARISON TO THE OTHER STRATA. THE BEDS RICHEST IN ORGANIC CARBON
ARE NEAR THE MIDDLE PART OF BOTH MEMBERS, WHERE PHOSPHORITE CONTENT IS LOW AND RESIDUAL HYDROCARBON CONTENT IS HIGH. T 
HE DEPOSITION OF BOTH PHOSPHORITE AND ORGANIC MATTER THAT IS THE PRECURSOR TO PETROLEUM SEEMS TO BE DIRECTLY RELATED TO 
AREAS OF INFERRED UPWELLING AND BIOMASS CONCENTRATION? BUT THE SEDIMENTS HAVE BEEN DIFFERENTIATED INTO DOMINANTLY PHOSPH 
ORITE BEDS AND DOMINANTLY PETROLEUM SOURCE BEDS BY CHEMICAL OR MECHANICAL FACTORS.
tmtmtmmtmttm
agi =Q-465A
authorl=MAUGHAN, E. K.
year = 1980
title =RELATIONS OF PHOSPHORITE, ORGANIC CARBON AND HYDROCARBONS IN THE PERMIAN PHOSPHORIA FORMATION, WESTERN U.S.A., [ABS.3
source =AM. ASSN OF PETROL. GEOL. BULL, V. 64, NO. 5, P, 746
tmtmmtmtmtmt
agi =S-14
autharl=MAUGHAN, E. K.
Quthor2=RAYMOND, L. C. (COHPILIERS)
year = 19BO
title =MINING OF THE PHOSPHORIA FORMATION IN SOUTHEASTERN IDAHO, THE OLD AND THE NEW
source =GUIDEBQOK FOR FIELD TRIP NO. 3, ROCKY MTN. SECT. MTG. OF THE GEOL. SOC. OF AM., WEBER STATE COLLEGE, OGDEN, UTAH
ttmmtmtmmttm
agi =Q-603
authorl=HAUGHAN, E.K.
author2=ET AL
year = 1979
title =PALEONTOLOGIC AND STRATIGRAPHIC RELATIONS OF PHOSPHATE BEDS IN UPPER CRETACEOUS ROCKS OF CORDILLERA ORIENTAL, COLOMBIA
source =U.S. GEOL. SURVEY OPEN-FILE REPT. NO. 79-1525, 97 P.
abstrct=ABS. PHOSPHORITE CROPS OUT IN THE CORDILLERA ORIENTAL OF THE COLOMBIAN ANDES IN ROCKS OF LATE CRETACEOUS AGE AS STRATA C 
OMPOSED MOSTLY OF PELLETAL CARBONATE FLUORAPATITE. ONE STRATUM OF SANTONIAN AGE NEAR THE BASE OF THE GALEMBO MEMBER OF 
THE LA LUNA FORMATION CROPS OUT AT MANY PLACES IN THE DEPARTMENTS OF SANTANDER AND NORTE DE SANTANDER AND MAY BE OF COMH 
ERCIAL GRADE. THIS STRATUM IS MORE THAN ONE METER THICK AT SEVERAL PLACES NEAR LEBRIJA AND NEAR SARDINATA, FARTHER SOUT 
H IT IS LOCALLY ONE METER THICK OR MORE NEAR THE BASE OF THE GUADALUPE FORMATION IN THE DEPARTMENT OF BOYACA. OTHER PHO 
SPHORITE BEDS ARE FOUND AT HIGHER STRATIGRAPHIC LEVELS IN THE GALEMBO MEMBER AND THE GUADALUPE FORMATION, AND AT SOME PL 
ACES THESE MAY BE COMMERCIAL ALSO. A STRATIGRAPHICALLY LOWER PHOSPHORITE OCCURS BELOW THE GALEMBO MEMBER IN THE CAPACHO 
FORMATION (CENOMANIAN AGE) IN AT LEAST ONE AREA NEAR THE TOWN OF SAN ANDRES, SANTANDER, A PHOSPHORITE OR PEBBLY PHOSPH 

ATE CONGLOMERATE DERIVED FROM EROSION OF THE GALEMBO MEMBER FORMS THE BASE OF THE UMIR SHALE AND THE EQUIVALENT COLON SH 
ALE AT MANY PLACES. DEPOSITION OF THE APATITE TOOK PLACE UPON THE CONTINENTAL SHELF IN MARINE WATER OF PRESUMED MODE 
RATE DEPTH BETWEEN THE ANDEAN GEOSYNCLINE AND NEAR-SHORE DETRITAL DEPOSITS ADJACENT TO THE GUYANA SHIELD. PRELIMINARY C 
ALCULATIONS INDICATE PHOSPHORITE RESERVES OF APPROXIMATELY 315 MILLION METRIC TONS IN 9 AREAS, DETERMINED FROM MEASUREME 
NTS OF THICKNESS, LENGTH OF THE OUTCROP, AND BY PROJECTING THE RESERVES TO A MAXIMUM OF 1,000 METERS DOWN THE DIP OF THE 
STRATA INTO THE SUBSURFACE, TWO MINES WERE PRODUCING PHOSPHATE ROCK IN 1969J ONE NEAR TURMEQUE, BOYACA, AND THE OTHER 
NEAR TESALIA, HUILA.
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agi =H~611
authorl=MAUGHAN, EDWIN K
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TEST THICKNESS OF THE MEftBE PEAK IS NEAR THE CENTER OF THE BASIN AND THIS ORGANIC-RICH MUDSTONE UNIT THINS RADIALLY TOWA 
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ELY RECENTLY, AGAIN BEEN CONFINED LARGELY TO ASIA, HOWEVER, THE IDENTIFICATION, RELATIVELY RECENTLY, OF PHOSPHATE-BEARI
NG SEDIMENTS OF PRECAMBRIAN AGE IN AFRICA, THE USA AND BRAZIL, INDICATES THAT FURTHER DISCOVERIES OF THE SAHE AGE ARE VE
RY PROBABLE AS SYSTEMATIC EXPLORATION PROCEEDS,
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authorl=NOTHOLT, AJ.G,
year = 1979
title =THE ECONOMIC GEOLOGY AND DEVELOPMENT OF IGNEOUS PHOSPHATE DEPOSITS IN EUROPE AND THE USSR
source =ECQNQMIC GEOL,, V, 74, P, 339-350
abstrct=ABS, PHOSPHATE DEPOSITS OF IGNEOUS ORIGIN CONTRIBUTED SOME 19 MILLION METRIC TONS TO THE TOTAL WORLD MARKETABLE OUTPUT 0 
F PHOSPHATE ROCK OF NEARLY 116 MILLION METRIC TONS IN 1977, MOST OF THIS WAS PRODUCED IN THE USSR FROM THE KHIBINY COMP 
LEX, KOLA PENINSULA, THERE WAS PRODUCTION AT THE NEIGHBORING KOVDOR COMPLEX AND IN NORTHERN EUROPE, AT 6KANGESBERT IN C 
ENTRAL SWEDEN, IN EUROPE AND THE USSR, FOUR OTHER IGNEOUS COMPLEXES ARE KNOWN TO BE AT VARIOUS STAGES OF DEVELOPMENT AS 
COMMERCIAL SOURCES OF PHOSPHATE, MOST OF THE IGNEOUS COMPLEXES REVIEWED ARE CHARACTERIZED BY ASSEMBLAGES OF ALKALI- 
RICH INTERMEDIATE AND ULTRABASIC ROCKS AND CARBONATITE, THE INTRUSIONS BEING GENERALLY OF SILURO-DEVONIAN OR CARBO-PERMI 
AN AGE, WITH THE NOTABLE EXCEPTION OF THE PRECAHBRIAN SIILINJARVI CARBONATITE IN CENTRAL FINLAND, THE COMPLEXES ARE ALS 
0 INVARIABLY LOCATED CLOSE TO OR WITHIN REGIONAL LINEAR FRACTURE ZONES, ASSOCIATED WITH THE IGNEOUS COMPLEXES IN EUROPE 
AND THE USSR IS AN INTERESTING VARIETY OF APATITE-BEARING ROCKS, IN ADDITION TO THE REMARKABLE NEPHELINE-APATITE ORE-B 

ODIES OF THE KHIBINY COMPLEX, THERE ARE OTHER DEPOSITS, INCLUDING APATITE-FORSTERITE AND APATITE-FORSTERITE-MAGNETITE RO 
CKS, AS WELL AS APATITE-BEARING CARBONATITES AND PARTICULARLY, THEIR WEATHERING DERIVATIVES, WHICH HAVE THEIR COMMERCIAL 
LY IMPORTANT COUNTER-PARTS IN OTHER PARTS OF THE WORLD, THE PHOSPHATE MINERAL IS INVARIABLY FLUORAPATITE, WITH FRANCOLI 
TE OCCURRING PROMINENTLY IN WEATHERED ZONES,
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author1=NQTHQLT, A,J,G,
year = 1980
title =PHOSPHATE ROCK! A STRATEGIC MINERAL FOR WESTERN EUROPE
source =IN, JONES, M,J,, ED,, NATIONAL AND INTERNAT'L MNGMT OF MINER, RESOUR,, LONDON, THE INST, OF MINING AND METALL,, P, 281-2 
91,
abstrct=ABS, PHOSPHATE ROCK, AN ESSENTIAL RAW MATERIAL IN THE MANUFACTURE OF PHOSPHATIC FERTILIZERS AND PHOSPHORUS-BASED CHEMICA 
LS, IS PRODUCED LARGELY IN THE U.S.A., THE U.S.S.R. AND MOROCCO, WHICH TOGETHER ACCOUNT FOR NEARLY 76 PERCENT OF TOTAL W 
ORLD OUTPUT, PRODUCTION IN WESTERN EUROPE IS ON A VERY LIMITED SCALE AND IS CONFINED TO THAT OF PHOSPHATIC CHALK IN NO 
RTHERN FRANCE, AND THE RECOVERY OF APATITE AS A BY-PRODUCT OF IRON ORE MINING IN SWEDEN, THUS, WESTERN EUROPE IS ALMOST 
ENTIRELY DEPENDENT ON IMPORTS TO SATISFY ITS AGRICULTURAL NEEDS AND THOSE OF ITS LARGE AND WELL-ESTABLISHED FERTILIZER 
AND CHEMICAL INDUSTRIES, MOROCCO IS BY FAR THE LARGEST SINGLE SUPPLIER, FOLLOWED BY THE U.S.A., TOGO, THE U.S.S.R. AND 
SENEGAL. WESTERN EUROPE WAS FORMERLY AN IMPORTANT PRODUCER OF PHOSPHATE ROCK UNTIL MINING BECAME UNECONOMIC IN THE F 
ACE OF COMPETITION CHIEFLY FROM NORTH AFRICA AND THE U.S.A. DEPOSITS WERE WORKED CHIEFLY IN BELGIUM, FRANCE, THE FEDERA 
L REPUBLIC OF GERMANY AND THE UNITED KINGDOM, KNOWN PHOSPHATE ROCK RESOURCES ARE RaATIVELY LIMITED IN WESTERN EUROPE, 
AMOUNTING PERHAPS TO BETWEEN 500,000,000 AND 700,000,000 T WITHIN THE EEC, FOR EXAMPLE, MAINLY IN THE FORM OF LOW-GRADE 
PHOSPHATIC LIMESTONE (INCLUDING CHALK) EITHER OF UPPER CRETACEOUS OR MIOCENE AGE, FURTHER DISCOVERIES SHOULD HOT BE DIS 
COUNTED AND IT SEEMS SENSIBLE THAT THE SEARCH FOR PHOSPHATE RESOURCES WITHIN WESTERN EUROPE SHOULD BE PURSUED, BOTH AS A 
MEASURE TO ENHANCE SECURITY OF SUPPLY AND AS A MEANS TO MAXIMIZE INDIGENOUS RESOURCE DEVELOPMENT,
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title =ECONOMIC PHOSPHATIC SEDIMENTS: MODE OF OCCURRENCE AND STRATIGRAPHICAL DISTRIBUTION
source =J, GEOL, SOC, LONDON, V, 137, P, 793-805
abstrct=ABS, PHOSPHATIC SEDIMENTS ARE OF CONSIDERABLE ECONOMIC IMPORTANCE BECAUSE, TOGETHER WITH CERTAIN IGNEOUS ROCKS, THEY CON 
STITUTE THE ONLY RAW MATERIAL SUITABLE FOR THE MANUFACTURE OF PHOSPHATE FERTILIZERS AND SOME PHOSPHORUS-BASED CHEMICALS, 

THEY CONTRIBUTED ABOUT 84 PERCENT OF THE TOTAL WORLD PRODUCTION OF 125 MILLION TONNES OF PHOSPHATE ROCK IN 1978, NEAR 
LY ALL THE OUTPUT IS FROM STRATIFIED MARINE DEPOSITS IN WHICH PHOSPHATE IS INVARIABLY PRESENT AS CARBONATE-FLUORAPATITE 
(FRANCOLITE), PELLETAL TEXTURES ARE CHARACTERISTIC, QUALITY FACTORS, OTHER THAN PHOSPHATE CONTENT, ARE EXTREMELY IMPO 
RTANT IN DETERMINING COMMERCIAL VIABILITY OF INDIVIDUAL DEPOSITS, PHOSPHATIC SEDIMENTS ARE WIDELY DISTRIBUTED, THE MOST
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IMPORTANT COMMERCIALLY BEING THE MIOCENE-PLIOCENE DEPOSITS IN FLORIDA AND THE EXTENSIVE UPPER CRETACEOUS-LOWER EOCENE F 
ORMATION5 WHICH FORM THE MEDITERRANEAN PHOSPHATE PROVINCE, ALSO BEING EXPLOITED ARE MARINE SEDIMENTS OF PRECAMBRIAN, CA 
MBRIAN, ORDOVICIAN. PEKIInn AND JURASSIC ABE*
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source =OPEN-FILE REPT,, INST, OF GEOL, SCI,, 106 P,
mmmmmmmm
agi =78-10410 
authorl=NOTHOLT, A.J.G,, (ED,) 
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source =IN, SHELDON, R.P., BURNETT, W,C,, EDS,, FERTILIZER MINERAL POTENTIAL IN ASIA AND THE PACIFIC, EAST-WEST CENTER, HON., HI 

, P, 263-285
abstrct=ABS, APATITE DEPOSITS OF IGNEOUS ORIGIN ARE OF GROWING IMPORTANCE AS A SOURCE OF SUPPLY FOR THE WORLD PHOSPHATE ROCK IND 
USTRY, WORLD PRODUCTION, DERIVED MAINLY FROM SEDIMENTARY ORES, AMOUNTED TO NEARLY 125 MILLION TONS IN 1978, OF WHICH AP 
ATITE DEPOSITS ACCOUNTED FOR MORE THAN 19 MILLION TONS, OR MORE THAN 15 PERCENT OF THE TOTAL, CURRENT PRODUCTION OF MAR 
KETABLE IGNEOUS PHOSPHATE ROCK IS FROM THE USSR, SOUTH AFRICA, BRAZIL, RHODESIA, SWEDEN, INDIA AND UGANDA, IGNEOUS A 
PATITE DEPOSITS EMBRACE A VERY WIDE VARIETY OF ROCK TYPES, BUT IN ALL OF THESE THE CALCIUM PHOSPHATE MINERAL HYDROXY-FLU 
ORAPATITE IS THE PRINCIPAL PHOSPHATE COMPONENT, FRANCOLITE (CARBONATE-FLUORAPATITE) OCCURS PREDOMINANTLY AS A SECONDARY 
MINERAL IN WEATHERING OR LEACHED ZONES, MOST DEPOSITS OCCUR IN PLUG-LIKE AK'D CURVED BODIES FORMING ROUNDED, INTRUSIVE 
MASSES OR RING COMPLEXES GENERALLY OF RELATIVELY SMALL SIZE AND WITH STEEPLY DIPPING OR VERTICAL WALLS, ASSOCIATED PLUT 
ONIC ROCKS CONSIST PREDOMINANTLY OF NEPHELINE-SYENITES, CARBONATITE, AND ALKALINE ULTRAMAFIC ASSEMBLAGES, AT LEAST S 
IX WELL-DEFINED APATITE ASSOCIATIONS MAY BE RECOGNIZED, THE HOST PROMINENT IN COMMERCIAL TERMS BEING REPRESENTED BY THE 
IJOLITE-URTITE ROCKS OF THE KHIBINY COMPLEX IN THE USSR, OTHERS OF ECONOMIC IMPORTANCE INCLUDE APATITE-OLMNE AND APAT 
ITE-OLIVINE-HAGNETITE (PHOSCORITE) ASSEMBLAGES, APATITE-BEARING MICA PYROXENITES, APATITIC-CARBONATITES AND THEIR WEATHE 
RING DERIVATIVES, SOME OF THESE APATITE DEPOSITS ARE LARGELY OF METASOMATIC ORIGIN,
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year = 1948
title =EHERGED PHOSPHATE ISLANDS OF HICRONESIA
source =GEOL, SOC, AH, BULL,, V. 59, P, 977-994
abstrct=ABS, EIGHT SHALL EHERGED ATOLLS OR LAGOONLESS CORAL ISLANDS IN HICRONESIA HAVE PHOSPHATE DEPOSITS! HINAHI DAITO, KITA DA 
ITO, OKINO DAITO, HARCUS, ANGAUR, FAIS, NAURU, AND OCEAN, TUO OF THESE HAVE EXCEPTIONALLY WELL-PRESERVED RIHS, ONE LAGQ 
ON EVIDENCES CONSIDERABLE FILLING, SEVERAL ARE CLIFFED, SEVEN LIE IN STABLE ZONES, AND SIX HAVE LOW-LEVEL ABRASION BENCH 
ES. THE ISLANDS RANGE FROH THE EQUATORIAL ZONE TO THE HARGINAL ZONE, THE PRESENCE OF PHOSPHATE DEPOSITS, AND PALEONTOL 
OGIC AND GEOHORPHIC EVIDENCE INDICATE THAT THE RIHS AND UPLANDS ARE PRE-WISCONSIN, WHILE THE LOW-LEVEL ABRASION BENCHES 
IN THE EQUATORIAL AS WELL AS IN THE HARGINAL ZONE CORROBORATE THE GLACIAL CONTROL THEORY, THE FACT THAT SUCH SHALL ISL 

ANUS HAVE SURVIVED TRUNCATION APPARENTLY ATTESTS TO THE INEFFICACY OF WAVE ABRASION,
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title =HOLOCENE PHOSPHORITE ON THE EAST AUSTRALIAN CONTINENTAL HARGIN 
source =NATURE (LONDON), V, 288, NO, 5792, P, 690-692
abstrct=ABS, CARBONATE-FLUORAPATITE, THE HAJOR COHPONENT OF HARINE PHOSPHORITE, FORHS WITHIN ORGANIC-RICH BIATDHACEQUS SEDIHENTS 

IN PRESENT DAY CONDITIONS ALONG THE CONTINENTAL HARGIN OF PERU-CHILE AND SOUTH-WEST AFRICA (NAHIBIA), BOTH OF THESE AR
EAS ARE 'WEST-COAST' PHOSPHOGENIC PROVINCES CHARACTERIZED BY AN EASTERN BOUNDARY CURRENT, WITH STRONG COASTAL UPWELLING 
AND ASSOCIATED HIGH ORGANIC PRODUCTIVITY, WE REPORT HERE THE FIRST RADIOHETRIC EVIDENCE SUPPORTING HOLOCENE APATITE FO
RHATION IN AN 'EAST-COAST' PHOSPHOGENIC PROVINCE, THE EAST AUSTRALIAN CONTINENTAL HARGIN, AN AREA OF ONLY HODERATE SEASO
NAL UPWELLING,
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title =BACTERIAL ORIGIN OF EAST AUSTRALIAN CONTINENTAL HARGIN PHOSPHORITES
source =NATURE (LONDON), V, 294, NO, 5840, P, 442-444
abstrct=ABS. HANY HODELS OF THE ORIGIN OF HARINE PHOSPHORITES REQUIRE A SEDIHENT RICH IN ORGANIC HATTER, WHICH BY DECOMPOSITION 
RELEASES PHOSPHORUS FOR THE PRECIPITATION OF CARBONATE FLUORAPATITE, THIS CONCEPT IS USEFUL IN EXPLAINING CONTEHPORARY 
PHOSPHORITE IN AREAS OF VERY HIGH PRODUCTIVITY OFF THE COASTS OF PERU-CHILE AND SOUTH WEST AFRICA WHERE THERE ARE HIGH 0 
RGANIC HATTER FLUXES TO THE SEA FLOOR, IT DOES NOT EXPLAIN THE ORIGIN OF HARINE PHOSPHORITE DEPOSITS WHICH FORHED IN RE 
GIONS OF LIHITED OCEANIC UPWELLING AND PRODUCTIVITY, THE EAST AUSTRALIAN CONTINENTAL HARGIN, AN AREA OF PHOSPHOGENESIS 
THROUGHOUT THE LATE PLEISTOCENE AND HOLOCENE IS A HODERN ANALOGUE OF AN 'EAST COAST' PHOSPHOGENIC PROVINCE WITH LOW PROD 
UCTIVITY OVER THE UPPER SLOPE REGION WHERE THE HOST RECENT PHOSPHORITES HAVE BEEN FOUND, EVIDENCE IS REPORTED HERE FOR
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THE CARBONATE FLUORAPATITE IN THE EAST AUSTRALIAN PHOSPHORITES BEING LOCATED WITHIN BACTERIAL CELLULAR STRUCTURES, AND A 
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CAREOUS BELT OF PRECAMBRIAN TO PRE-PERHIAN AGE OCCURS SOUTH OF THE CRYSTALLINE BELT AND NORTH OF THE METAMORPHIC BELT OF 
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IZE AND DISTRIBUTION OF LANDMASSES, OCEANS, EF'ERIC SEAS, AND MOUNTAINS, NUHERICAL ATMOSPHERIC CIRCULATION MODELS REQUIR 
E DATA, E,G,, SEA SURFACE TEMPERATURE, THAT ARE FREQUENTLY UNAVAILABLE IN THE ROCK RECORD* THEREFORE, HODELS OF PAST AT 
HOSPHERIC CIRCULATION HUST RELY ON PALEOGEOGRAPHY AS THE PRIMARY DATA BASE, THE TECHNIQUE OF HODELING CIRCULATION ON TH 
E BASIS OF PALEOGEOGRAPHY ALONE IS QUALITATIVE AND NECESSITATES SOHE ASSUMPTIONS ABOUT CERTAIN PARAMETERS, E.G., THE EQU 
ATOR-TO-POLES TEMPERATURE GRADIENT* HOWEVER, THIS TECHNIQUE HAS PROVED VIABLE FOR THE PALEOZOIC, AND THEREFORE IT HAS B 
EEN USED TO CONSTRUCT GLOBAL CIRCULATION MODELS FOR THE MESOZOIC AND CENOZQIC, THE EVOLUTION OF THE CIRCULATION PATTERN 
S SINCE THE PERMIAN INCLUDED, AHONG OTHER FEATURES! (1) THE TEMPERATURE GRADIENT? (2) THE DESTRUCTION OF THE PERMIAN MON 
SOONAL CIRCULATION AND ITS EVENTUAL RE-ESTABLISHMENT LATE IN THE CENOZQICJ AND (3) THE RE-ESTABLISHMENT OF CIRCUM-POLAR 
WINDS, WHICH LAST OCCURRED IN THE DEVONIAN, THE CIRCULATION MODELS ARE TESTED WITH DATA ON THE DISTRIBUTION OF CLIMATIC 
ALLY CONTROLLED SEDIMENTS, E,G», COALS, EVAPORITES, AND CARBONATES, AND WITH BIOGEOGRAPHIC PATTERNS, THE LIMITATIONS OF 
THE QUALITATIVE MODELING TECHNIQUE CAN BE DETERMINED BY COMPARING THE LATE CENOZOIC CIRCULATION MAPS WITH THOSE GENERA 
TED BY MORE QUANTITATIVE TECHNIQUES.

ttttmtmmmmmt
agi =S-308
Quthorl=PARRISH, J» T,
year = 1981
title =ATMOSPHERIC CIRCULATION AND UPWELLING IN THE MESOZOIC AND CENOZOIC, CABS J
source =GEOL, SOC, OF AM, ABSTR, PROG., V, 13, P, 526
mnnmmmmmn
agi =S-309
authorl=PARRISH, J, T,
year = 1982
title =UPWELLING AND PETROLEUM SOURCE BEDS, WITH REFERENCE TO THE PALEOZOIC
source =AM, ASSN OF PETROL, GEQL, BULL,, V* 66, NO, 6, P, 750-774, 12 FIG,, 2 TABLES
abstrct=ABS, UPWELLING ZONES ARE AREAS OF PERSISTENT HIGH ORGANIC PRODUCTIVITY IN THE OCEANS AND REPRESENT ONE TYPE OF SETTING F 
OR THE DEPOSITION OF PETROLEUM SOURCE BEDS, UPWELLING CURRENTS ARE DRIVEN BY WINDS ASSOCIATED WITH THE MAJOR FEATURES 0 
F ATMOSPHERIC CIRCULATION, AND THE LOCATIONS OF ANCIENT UPWELLING ZONES CAN BE PREDICTED FROM GLOBAL ATMOSPHERIC CIRCULA 
TION MODELS, QUALITATIVE CIRCULATION MODELS FOR THE PAST ARE NOW MADE POSSIBLE BY THE AVAILABILITY OF GOOD RECONSTRUCTI 
ONS OF PAST CONTINENTAL POSITIONS AND PALEOGEOGRAPHY, ATMOSPHERIC CIRCULATION WAS MODELED ON PALEQGEOGRAPHIC RECONSTRUC 
TIONS FOR THE FOLLOWING PALEOZOIC STAGES! FRAHCONIAN (LATE CAMBRIAN), LLANDEILQ-CARADOC (LATE ORDOVICIAN), WENLOCK (LATE 
SILURIAN), EMISIAN (EARLY DEVONIAN), VISEAN (EARLY CARBONIFEROUS), WESTPHALIAN (LATE CARBONIFEROUS), AND KAZANIAN (LATE 
PERMIAN), FOUR TYPES OF PERSISTENT UPWELLING CURRENTS ARE RECOGNIZED, COASTAL UPWELLING CURRENTS (E,G,, THE PERU C 
URRENT) ARE THE MOST FAMILIAR AND ARE THE TYPES USUALLY CITED AS PETROLEUM SOURCE-BED SETTINGS, HOWEVER, THREE ADDITION 
AL TYPES OF UPWELLING HAVE ALSO BEEN IMPORTANT IN THE PAST, ESPECIALLY DURING TIMES OF HIGH SEA-LEVEL STANDS, THEY ARE 
ASSOCIATED WITH DIVERGENCE UNDER STABLE ATMOSPHERIC LOW-PRESSURE SYSTEMS AND COMPRISE! (1) SYMMETRICAL DIVERGENCE AT THE 
EQUATOR, (2) SYMMETRICAL DIVERGENCE IN WIDE OCEANS AT ABOUT 60 DEG, LAT, (E,G,, AROUND ANTARCTICA), AND (3) RADIAL DIVE 
R6ENCE IN MORE RESTRICTED OCEANS AT ABOUT 60 DEG LAT, (E,G,, AROUND THE SOUTHERN TIP OF GREENLAND),

mmmtmmtmtm
agi =S-247 
Quthorl=PARRISH, J*T, 
author2=HUMPHEEVILLE, R,G, 
year = 1981
title =UPWELLING AND PHOSPHORITES IN PALEOZOIC 
source =AM, ASSN, OF PETROL, GEOL, BULL,, V, 65, NO, 5, P, 96?,CABS,3
Qbstrct=ABS, THE PREVAILING HYPOTHESIS CONCERNING THE ORIGIN OF SOME MAJOR PHOSPHORITE DEPOSITS IS THAT THEY WERE DEPOSITED IN U 
FUELLING ZONES, TO DATE, TESTS OF THIS HYPOTHESIS HAVE USED CRITERIA EFFECTIVE ON A LOCAL SCALE RATHER THAN A GLOBAL ON 
E, PARTLY BECAUSE RELIABLE PALEOGEOGRAPHIC MAPS HAVE NOT BEEN AVAILABLE UNTIL RECENTLY, GOOD PALEOGEOGRAPHIC MAPS ARE E 
SSENTIAL BECAUSE ONE MUST BE ABLE TO MODEL GLOBAL ATMOSPHERIC CIRCULATION PATTERNS TO PREDICT THE LOCATIONS OF UPWELLING 
CURRENTS, WHICH ARE WIND-DRIVEN, WE KNOW THAT TODAY UPWELLING OCCURS PRIMARILY ON WEST-FACING COASTS AT ABOUT 30 DEG L 

ATITUDE, INSOFAR AS WE HAVE BEEN ABLE TO IDENTIFY SUCH COASTS IN THE PAST, ATTEMPTS AT PREDICTING PHOSPHORITE LOCALITI 
ES HAVE BEEN SUCCCE8SFUL, HOWEVER, SEVERAL OTHER TYPES OF UPHELLING ZONES, UNIMPORTANT TO PHOSPHORITE DEPOSITION IN THE 
PRESENT WORLD, WERE MORE IMPORTANT IN THE PAST WHEN THE CONTINENTS WERE DISTRIBUTED DIFFERENTLY, THESE OTHER UPWELLING 
ZONES INCLUDE ZONAL COASTAL UPHELLING, EQUATORIAL AND HIGH-LATITUDE SYMMETRICAL DIVERGENCE, AND RADICAL DIVERGENCE, WE 
WILL PRESENT ATMOSPHERIC CIRCULATION AND UPWELLING HODELS FOR THE PALEOZOIC CONSTRUCTED ON GLOBAL PALEOGEOGRAPHIC MAPS, 
THE CORRESPONDENCE BETWEEN THE PREDICTED UPWELLING ZONES AND THE LOCATIONS OF THE MAJOR PALEOZOIC PHOSPHORITE DEPOSITS 
IS HIGHLY SIGNIFICANT (P « ,005) FOR THE PALEOZOIC AS A WHOLE,
mmmmmmmm
agi =S-79 
authorl=PARRQN, C, 
author2=NAHGN, D, 
year = 1980

488



Author index

title =RED BEDS GENESIS BY LATERITIC TRANSFORMATION OF GLAUCONITIC SERIES
source =IN, PRQC, OF THE GEQL, SQC, OF LONDON ON PHOSPHATIC AND GLAUCONITIC SEDIMENTS, LONDON, FED, 20
abstrct=ABS, STUDIES ON SOHE HESO-CENQZOIC 'RED BEDS 1 IN FRANCE AND IN WEST AFRICAN BASINS (SENEGAL AND IVORY COAST) SHOW THAT 
THESE FORMATIONS ARE THE RESULT OF IN SITU LATERITIC WEATHERING OF MARINE GLAUCONITIC SEDIMENTS, THESE TRANSFORMATIONS 
TOOK PLACE WITH PRESERVATION OF TEXTURES AND STRUCTURES WHICH PRE-EXISTED IN THE PARENT ROCK, GLAUCONITIC GRAINS ARE OF 
TEN WEATHERED INTO FERRUGINOUS OOLITES WHICH CONSIST OF AL-GOETHITE AND COALESCE WITH EACH OTHER TO FORM MASSIVE IRON CR
USTS, IN THE SAME WAY ORIGINAL CLAY FRACTIONS ARE TRANSFORMED INTO KAQLINITE AND GOETHITE AND APATITE NODULES OR BEDS G 
AVE BIRTH TO CRANDALLITE, MILLISITE AND VARISCITE,
mmmmmmmm
agi =73-21661
authorl=PARSHAKQV, N, S,
Quthor2=MENYAYLOV, A, A,
author3=LAUBENBAKH, A, I,
Quthor4=SKOSTREVft f L, N,
year = 1977
title RADIOACTIVITY AND MINERAL COMPOSITION OF BAUXITES
source =VOLUHE 19 NO, 6 INT, GEOL, REV, PAGES 737-740
index =USSRfSEDIMENTARY PETROLOGYtSEDIMENTARY ROCKStGUINEAtCHEMICALLY PRECIPITATED ROCKSfBAUXITEfTHORIUMIABUNDANCCfURANIUMfRAD
IQACTIVITYfMINERAL COMPOSITIONfAFRICAIPOTASSIUMtDOLERITEfBASALT FAMILYflGNEOUS ROCKSfPARENT MATERIALSfACCESSORY MINERALS
fZIRCQN
mmmmmmmm
agi =J-90
authorl--PARTRIDGE, L, R,
year = 1949
title =THE (PERMIAN)PHQSPHQRIA AND (TRIASSIC) DINWOODY FORMATIONS, NORTHERN BIG HORN BASIN, WYOMING AND MONTANA
source =WYOMING UNIV,, M, A, THESIS (UNPUBLISHED)
mmmmmmmm
agi =T-21
authorl=PASCAL, M,
Quthor2=DONNOT, M,
author3=GIOT f D,
author4=BOUJQ, A,
year = 1980
title =EOCAMBRIAN PHOSPHATES IN WEST AFRICA, CABS,3
source =INT'L GEOL, CONGRESS ABSTRACTS-CONOR, GEOL, INT'L, RESUMES, NO, 26, V, 3, P, 985
mmmmmmmm
aqi =H-137
authorl=PASHO, D. W,
title =PRELIMINARY EVALUATION OF INDIA AS MARKET FOR LOCAL SUBMARINE PHOSPHATE DEPOSIT
source =GLOBAL MARINE, INC,
mtmtmtmmtmtt
agi =K-94
author1=PASHO, D, W,
year = 1975
title =THE MINING POTENTIAL OF SEVERAL MARINE PHOSPHORITE DEPOSITS
source =OCEAN MINING REPORT, V, 9, NO, 10, 2 P,
index =OCEANOGRAPHYfPHOSPHORITEfDISTRIBUTIONfEXPLORATIQNfCHEMICAL COMPOSITIONIGENESISIWQRLD OCEAN
mmmmmtmtmt
agi =H-139
Quthorl=PASHO, D, W,
author2=MCLEOD, R,
Quthor3=WELWOOD, R,
year = 1975
title =SUMMARY OF TALKS GIVEN AT THE SIXTH UNDERWATER MINING INSTITUTE MADISON, WISCONSIN, OCT, 2-3
source =RES, MGMNT AND CONSERVATION BR,, INTERNAL REPT 75-2, CAN,, DEP, ENER,, MINES RESOUR,, 25 P,
index =HARINE_GEOLOGYIMANGANESE_NODULESfCATALYSTfTINfPLACER+METALLIFEROUS_SEDIMENTtARCTIC_OCEANfWORL[LOCEAN
mmmmmmmm
agi =L-145
authorl=PASHO, D, W,
year - 1976
title =DISTRIBUTION AND MORPHOLOGY OF CHATHAM RISE PHOSPHORITES

48?



Author index

source =N, Z» OCEANQGRAPHIC INST* MEM, 77, 28 P,
index =HORPHQLOGYfGLAUCQHITE*GENESIS}LITHOLOGYiSQUTH_PACIFIC_OCEAN
mmmmmmmm
agi =Q-237
authorl=PASHO, D, W,
year = 1978
title =OFFSHORE PHOSPHORITE BIBLIOGRAPHY! LISTING OF REFERENCES FROM THE OCEAN RESOURCES CITATION RETRIEVAL SYSTEH
source =RiO INTERNAL REPT, 1978-1, ENERGY, MINES AND RESOURCES, OTTAWA, CANADA*
abstrct=ABS, IN ORDER TO FACILITATE THOROUGH AND EFFICIENT RETRIEVAL OF REFERENCE MATERIAL DEALING WITH NON-RENEWABLE OCEAN RESO 
URGES OTHER THAN PETROLEUM, THE RESOURCE MANAGEMENT AND CONSERVATION BRANCH IN CONJUNCTION WITH THE DEPARTMENTAL COORBIN 
ATING COHMITTEE ON OCEAN MINING (DCOM) AND THE GROUPS REPRESENTED THEREBY, HAS ESTABLISHED THE OCEAN RESOURCES CITATION 
RETRIEVAL SYSTEM (QRCRS), INSTIGATED AS A RESEARCH TOOL, THE SYSTEM ALLOWS TIHELY RETRIEVAL OF REFERENCES BY SPECIFYING 
APPROPRIATE KEYWORDS. 'THE BIBLIOGRAPHY ON PHOSPHORITES CONTAINS, FOR THE MOST PART, REFERENCES RELATED TO OFFSHORE PH 

OSPHORITE OCCURRENCES, THE LARGER PART OF THE REFERENCE LIST WAS COMPILED IN THE EARLY '70'S IN CONJUNCTION WITH INVEST 
IGATIONS OF OFFSHORE PHOSPHORITES, CONDUCTED BOTH AT THE UNIVERSITY OF SOUTHERN CALIFORNIA AND ON SEVERAL EXPLORATION PR 
OJECTS CARRIED OUT BY GLOBAL MARINE INC,, IN WHICH THE AUTHOR WAS INVOLVED, POST-1974 REFERENCES WERE ADDED DURING THE 
COURSE OF ESTABLISHING THE OCEAN RESOURCES CITATION RETRIEVAL SYSTEM WITHIN THE RESOURCE MANAGEMENT AND CONSERVATION BRA 
NCH OF THE DEPARTMENT OF ENERGY, MINES AND RESOURCES, CANADA, THE LISTING MIGHT BE SOMEWHAT LESS COMPLETE WITH RESPECT 
TO THIS LATER PERIOD,
mmmtmmtmtm
agi =73-21608
Quthorl=PASHO, DAVID W,
year = 1972
title CHARACTER AND ORIGIN OF MARINE PHOSPHORITES
source =MASTER'S THESIS, UNIVERSITY OF SOUTHERN CALIFORNIA, L*A*, CA
index =SEBIMENTARY ROCKSICHEMICALLY PRECIPITATED ROCKStPHOSPHORITEfMARINEtGENESIS
mmmttmtttmtttt
agi =5-374 
authorl=PASQK, R, 
year = 1981
title =AN INVESTIGATION OF THE REGULARITIES IN THE DISTRIBUTION OF ORE COMPONENTS IN THE TOOLSE DEPOSIT AND THEIR INTERDEPENDEN 
CE AT THE EXTRACTION OF RESOURCES 
source =TOIME, EESTI NSV TEAD, AKAD,, GEOL,, V, 30, NO, 4, P, 156-160 (IN RUSSIAN)
mmmtmmtmtm
agi =N-224
author1=PATTQN, W, W,
author2=HATZKO, J, J,
year = 1959
title =PHOSPHATE DEPOSITS IN NORTHERN ALASKA
source =U, S, GEOL, SURVEY PROF, PAPER 302-A, 17 P,
mtmmmtmmmt
agi =P-6
author1=PATWARDHAN, A, «,
year = 1969
title =THE KROL-TAL CONTACT VIS-A-VIS THE PRESENCE OF PHOSPHORITE
source =INDIA GEOL, ASSOC, BULL,, V, 2, P, 117-120
abstrct=NOTE, THE KROL-TAL CONTACT IS GRADATIONAL HAS BEEN SUGGESTED IN THIS PAPER,
mmttmmmmtm
agi =K-96
authorl=PATWARDHAN, A, M,
author2=AHLUyALIA, A, D,
year = 1971
title =DISCOVERY OF PRE-TERTIARY FOSSILS INDIGEOUS TO THE LOWER HIMALAYAN BASIN
source =NATURE, V, 230, NO, 5294, P, 451-452, ILLUS,
mttmmtmmmm
agi =77-17979 
authorl=PATWARDHAN, A, M, 
year = 1973
title =DISCUSSIDN? ORIGIN OF PHOSPHORITE OF THE LATE PRECAMBRIAN GANGOLIHAT DOLOMITES OF PITHORAGARH, KUMAUN HIMALAYA, INDIA 
source =VOLUME 20 NO, 3 SEDIMENTOLQGY PAGES 449-450
index =INDIAISEDIMENTARY PETROLOGYtSEDIMENTARY ROCKStCHEHICALLY PRECIPITATED ROCKSfPHOSPHORITEIPRECAMBRIANfGANGOLIHAT DOLOMITE

490



Author index 

SfKUHAUN HIMALAYAIPITHQRAGARHtASIAf UPPER PRECAMBRIANfGENESIS
mmmmmmmm
agi =77-18854
author 1=PATWARBHAN, A, M,
author2=AHLUHALIA, A* D, 
year = 1973
title =A NOTE ON THE ORIGIN OF MUSSOORIE PHOSPHORITE IN THE LOWER HIHALAYA, INDIA, AND ITS PALAEOGRAPHIC IHPLICATIONS
source =VQLUME 8 NO* 4 MINER, DEPOSITA PAGES 379-387
abstrct=NOTE, STRATIGRAPHIC SETTINGr LITHOLOGIC VARIATION, TEXTURES AND STRUCTURES, ORIGIN AND THE PALEOGEOGRAPHIC IMPLICATIONS
ARE DISCUSSED, 
index =INDIA*ECQNQMIC GEOLOGYIPHOSPHATEIHIHALAYAStLESSER HIHALAYAStMUSSQORIEtASIAIDEPQSITStPHOSPHQRITEtGENESISIPRQCESSESICONTR
QLStPETRQGRAPHYITEXTURESIMESQZQICITAL SERIESIHINERAL DEPOSITStfALEQGEQGRAPHIC CQNTRQLSICONTINENTAL DRIFTfSEDIMENTARY ROC
KS
mmmmmmmm
agi =K-97
authorl=PATWARDHAN, A, M,
author2=AHLUWALIA, A* D,
QUthor3=HANTURA r A, J,
year = 1974
title =GEQPHYSICAL ILLUSIONS OF CONTINENTAL DRIFT: DISCUSSION I REPLY
source =AM, ASSQC, PETROL, GEQL, BULL*, V, 58, NO, 9 (SEPT, 1974), P, 1847-1861
mmmmmmmm
agi =77-39796
authorl=PATWARBHAN, A, M,
author2=AHLUWALIA, A, D,
/ear = 1975
title =HORE EVIDENCE IN FAVOUR OF THE BIOCHEMICAL ORIGIN OF THE MUSSOORIE PHOSPHORITE, KUHAON LOWER HIHALAYA, INDIA
source =VOLUHE 10 NO, 3 MINER, DEPOSITA PAGES 261-265
abstrct=NOTE, SKELETAL AND FAECAL PARTICLES, ONCOLITES AND STROMATOLITES OCCURRING IN KUMAON LQ&ER HIMALAYA HAVE BEEN ILLUSTRATE
D, 
index =PHQSPHATE*ASIA*INBIAMMALAYAS«AUN HIHALAYAStMUSSOORIEfDEPOSITSfPHOSPHORITEi-GENESISIPROCESSEStCONTROLSfPETROGRAPHYIT
EXTUREStSEDIMENTARY ROCKStCHEMICALLY PRECIPITATED ROCKSIINTERPRETATIONfHINERAL DEPOSITSIBIOCHEHICAL PROCESSES
mmmmmmmm
agi =K-95
authorl=PATWARDHAN, A, M,
year = 1978
title =FIRST MORAVAMMINIDS FROM THE HIMALAYA
source =NAT, ACAD, SCI, LETTER, V, 1, NO, 1, P, 7-8
mmmmmmmm
agi =P-128
authorl=PATWARDHAN, A,M,
year = 1971
title =LOWER HIMALAYAN BASIN NOT SO BARREN OF LIFE
source =SCIENCE TODAY, JUNE
mmmmmmmm
agi =P-129 
authorl=PATWARDHAN, A,H, 
year = 1971
title =DISCO'v'ERY OF PRE-TERTIARY FOSSILS INDIGENOUS TO THE LOWER HIMALAYAN BASIN 
source =NATURE, V, 230, P, 451-452
abstrct=NOTE, INVERTEBRATE FOSSIL REMAINS AND MICROCOPROLITES FROM PELLETAL PHOSPHORITES DURING THE TAL SEDIMENTATION HAVE BEEN 
PRESENTED WITH PHOTOGRAPHS*

agi =M-204
authorl=PATWARDHAN, A,M,
year = 1973
title =ORIGIN OF PHOSPHORITE OF THE LATE PRECAMBRIAN GANGOLIHAT DOLOMITES OF PITHORAGARH, KUHAUN HIMALAYA, INDIA
source =SEDIMENTOLOGY, V, 20, NO, 3, P, 449-450

agi =P-130 
authorl=PATWARDHAN, A,H,



Author index

author2=AHLUWALIA, A,D,
year = 1974
title =A NOTE ON THE ORIGIN OF HUSSOORIE PHOSPHORITE IN THE LR, HIMALAYA, INDIA AND ITS PALAEOBEOGRAPHIC IMPLICATIONS (REPLY TO

DISCUSSION BY 0,N, BHARGAVA) 
source MINERAL DEPOSITA, V, 9, P, 365-398 
abstrct=NQTE, STRATIGRAPHIC SETTING OF THE TAL FORHATION AS PROPOSED BY THE AUTHORS HAS BEEN DEFENDED WITH ADDITIONAL DATA,
mmtmtmmmtm
agi =Q-559 
authorl=PATWAF;DHAN, A,M, 
year = 1979
title =NEU DATA ON THE HUSSOORIE PHOSPHORITES LOWER HIMALAYA, CABSJ
source =IN, COOK, P,J, AND SHERGQLB, J,H,, EDS,, PROTEROZOIC-CAHBRIAN PHOSPHORITES, CANBERRA PUB* I PRINT, CO* PTY, LTD,, AUSTRA 
LIA, P, 43-44
mmmtmtmmtm
agi =5-248
authorl=PATWARDHAN, A,M,
year = 1980
title =PHOSPHATE-PYRITE ASSOCIATION AND THE BENESIS OF STROHATOLITIC AND PELLETAL PHOSPHORITES
source =IN, POWAR, K,B,, THIGALE, S,S,, AND PATIL, D,N,, EDS,, PROC,, THIRD SESSION, INDIAN GEOL, CONGRESS, F'GQNA, 1980, P, 347- 
365

abstrct=ABS, THE FOLLOWING LINES BRING OUT TEXTURAL CRITERIA TO FIX THE DEGREE OF CONTEHPORANEITY BETWEEN PHOSPHATE, CARBONACEOU 
S MATTER AND PYRITE FOUND USUALLY CLOSELY ASSOCIATED WITH MARINE PHOSPHORITE DEPOSITS, THE GEOMETRICAL COINCIDENCE OF T 
HE SPACES OCCUPIED BY THE THREE CONSTITUENTS WITHIN THE TEXTURAL FRAMEWORK OF DIFFERENT PELLETAL MORPHOLOGIES, OVULITIC 
STRUCTURES, STROMATOLITIC STRUCTURES, AND FOSSIL MICRO-ORGANISMS DOES NOT PERMIT THE AUTHOR TO ACCEPT THE CONVENTIONAL V 
IEW THAT ALL PELLETAL PHOSPHORITES ARE CONSTITUTED OF PHOSPHATISED CARBONATE PELLETS OR THAT THE STROMATOLITIC PHOSPHORI 
TES ARE PHOSPHATISED STROMATOLITE STRUCTURES, THE CONGRUENCE OF PYRITE AND CARBONACEOUS MATTER WITH THE PHOSPHATE IS IN 
DICATI'v'E OF A COMMON PH-EH ENVIRONMENT? BUT THE PRESERVATION OF PYRITE IN SPACES NON-CONGRUENT WITH THE PHOSPHATE LAMINA 
TIONS AND ITS PRESENCE IN THE INTERBEDDED CHERT, BLACK SHALES AND LIMESTONE BANDS IS INDICATIVE OF NEGATIVE EH CONDITION 
S PREVAILING DURING DIAGENETIC CHANGES ALSO, ORGANISMS THRIVING IN THE BASIN OF DEPOSITION CONTRIBUTED TOWARDS THE BUIL 
DING OF STROMATOLITE STRUCTURES, FAECAL PELLETS, ETC, AND IN MAINTAINING AN EFFECTIVE H2S CONCENTRATION, PH RANGE AND NE 
GATIVE EH SUITABLE FOR THE PHOSPHATE-PYRITE DEPOSITION,
mmmt*m*mmm
agi =H-140
authorl=PAULICK, J,
author2=NEWESLY, H,
year = 1968
title =2UR KENNTNIS DER APATITE DERCERRO DE MERCADO, DURANGO, MEXIKO
source =NEUES JAHRB, MINERALOGIE MONATSH, NO, 7, P, 224-235, ILLUS,, TABLES
abstrct=ABS, APATITE FROM IRON ORE PARAGENESIS IN THE CERRO DE MERCADO IN DURANGO, MEXICO IS DESCRIBED IN DETAIL, THE DIRECT PR 
OXIMITY OF THE IRON ORES HAS STRONGLY INFLUENCED THE GROWTH OF THE APATITE CRYSTALS, PARTICULARLY THE FINE STRUCTURE OF 
THE CRYSTAL FACES, THE INVESTIGATIONS REPORTED HERE SHOW THAT THE GOLDEN YELLOW AND OCCASIONAL GREENISH YELLOW APATITE 
CRYSTALS MUST HAVE CRYSTALLIZED OUT AT THE TIME WHEN THE IRON ORES WERE BEING SUBJECTED TO EXTENSIVE SOLUTION AND TRANS 
PORT PROCESSES,
»m*mmt**m*mm
agi =78-00938
authorl=PAUTARD, F, G, E,
year = 1976
title CALCIFICATION IN SINGLE CELLS? WITH AN APPRAISAL OF THE RELATIONSHIP BETWEEN SPIROSTOMUM AMBIGUUM AND THE OSTEOCYTE
source =IN, WATABE, N,, WILBUR, K,M,, ED,, THE MECHANISMS OF MINERALIZATION IN THE INVERTEBRATES AND PLANTS PAGES 33-53

MICELLSISINGLE CELLSMJLTRASTRUCTUREtLIVING MATERIALS
mmtttmmtmttm
agi =69-12711 
authorl=PAVLOV, A, V, 
author2=VQYTSEKHQVSKAYA, A, G, 
year = 1968
title PHOSPHORITE CONTENT OF LOWER JURASSIC DEPOSITS IN THE OLENEK REGION 
source =NAUCH,-ISSLED, INST, GEOL, ARKTIKI, UCH, ZAP,, REG, GEOL, NO, 12, P, 115-120 
lang =RU
abstrct=NOTE, CONCRETIONARY BEDS, CLAY-ARGILLACEOUS CARBONATE, UP TO 12 PERCENT P205, USSR, NORTHEAST SIBERIA, 
index =USSRtECQNQHIC GEOLQGYtPHQSPHATEIOLENEK REGIONIGENESIS+ABUNBANCEIMINERAL DEPOSITS

492



Author index

mmmmmmmm
agi =H-141 
authorl=PEACH, B, N, 
Quthor2=ET AL
year = 1907
title =THE GEOLOGICAL STRUCTURE OF THE NORTH-WEST HIGHLANDS OF SCOTLAND
source =GREAT BRITAIN GEOL, SURVEY HEM,, 668 P,
mmmmmmmm
agi =74-05643 
authorl=PEACHEY, D, 
author2=ROBERTS, J, L, 
author3=SCQT-BAKER f JANE, 
year = 1973
title =RAPID COLORIMETRIC DETERMINATION OF PHOSPHORUS IN GEOCHEMICAL SURVEY SAMPLES 
source =J, GEQCHEM, EXPLOR, VQL, 2, NO, 2, P, 115-120
index =PHQSPHQRUS+ANALYSIStCHEMICAL ANALYSIStROCKStSEDIHENTStSOILStCORES-fHINERAL EXPLQRATIOHIGEQCHEHICAL HETHQDStMETALSfORE GU 
IBES+EUROPE+SCOTLANDfHETHODSOLORIMETRYtGEOCHEMISTRY+NORTHEAST
mmmmmmmm
agi =M-142
authorl=PEACQCK, J, D»
author2=TAYLQR, K,
year = 1966
title =URANIFEROUS COLLOPHANE IN THE CARBONIFEROUS LIMESTONE OF DERBYSHIRE AND YORKSHIRE
source =BULL, GEOL, SURVEY GREAT BRITAIN 25, P, 19-32, ILLUS, (INCL, SK, MAPS)

agi =J-91
Quthorl=PEARSON, H, F,
year - 1949
title =PHOSPHATES
source =THE AUSTRALIAN MINERAL INDUSTRY REVIEW, P, 97-98
immmmmmm**
agi =J-92
authorl=PEARSON r H, F,
year = 1950
title =PHOSPHATES
source =THE AUSTRALIAN MINERAL INDUSTRY 1949 REVIEW, P, 111-112

agi =78-12115 
authorl=PEARSON, M, J, 
year = 1977*
title =FRANCOLITE IN A CONCRETION FROM ARGILLACEOUS SEDIMENTS IN THE WESTPHALIAN OF YORKSHIRE 
source =VOLUHE 41 NO, 320 MINERAL, MAG, PAGES M4-M6
index =ENGLANDtMINERALOGYtPHOSPHATEStMINERALS-fFRANCOLITEtEUROPEtYORKSHIREtCONCRETIONStSECONDARY STRUCTUREStSEDIMENTARY STRUCTU 
RESfARGILLACEOUS COMPOSITIONtSEDIMENTStMINERAL DATAtQCCURRENCE
mmmmmmmm
agi =76-04484 
author 1=PECHERZEWSKI, KAZIMIERZ 
year = 1973
title CONTENTS AND DISTRIBUTION OF ORGANIC MATTER, NITROGEN AND PHOSPHORUS IN BOTTOM SEDIMENTS OF THE SOUTHERN BALTIC SEA 
source =DAN2IG, UNIW,, WYDZ, BIOL, NAUK ZIEMI, ZESZ, NAUK,, OCEANOGR,, NO, 1, PAGES 29-40 (INCL, ENGL, AND RUSSIAN SUM,) 
lang =PO
index =BALTIC SEAtGEOCHEMISTRYtORGANIC MATERIALS+NITROGEN-fPHOSPHORUS-fSEDIMENTStSOUTH-fANALYTICAL DATA-fABUNDANCE-fDISTRIBUTIOHISA 
NBtSILTtCLAY+QCEAN FLOORStATLANTIC OCEAN
mmmmmmmm
agi =J-93
author 1=PECORA, W, T,
author 2=FAHEY, J, J,
year = 1949
title =THE CORREGO FRIO PEGMATITE, MINAS GERAIS, SCORZALITE AND SOUZALITE, TWO NEW PHOSPHATE MINERALS
source =AM, MINERAL,, V, 34, NO, 1-2, P, 83-93
mmmmmmmm

493



Author index

agi =N-223
authorl=PECQRA, U. T*
author2=LINDBERG, H* L*
author3=BARBQSA. A, L*
year = 1953
title =HORAESITE, A NEW HYDROUS BERYLLIUH PHOSPHATE FROH HINAS GERAIS, BRAZIL
source =AH, HINERAL*, V. 38, NO. 11-12, P, 1126-1133
mmmmmmmm
agi =N-221
authorl=PECQRA, W* T,
author2=LINDBERG, H* L.
year = 1954
title =AVELINQITE, A NEW HYDROUS SODIUM FERRIC PHOSPHATE FROH HINAS GERAIS, BRAZIL
source ^SCIENCE, V* 120, NO, 3130, P, 1074-1075
mmmmmmmm
agi =N-222
authorl=PECQRA, W, T,
Quthor2=LINDBERG, H, L,
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title =PHOSPHATE HINERALS FROH THE SAPUCALA PEGHATITE HINE, HINAS GERAIS
source =SQC, BRASILEIRA GEQL, BOL,, V. 7, NO. 2, P, 5-14
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authorl=PECQRA, W* T»
author2=HEARN, B. C,, JR.
author3=HILTON f CHARLES
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title =ORIGIN OF SPHERULITIC PHOSPHATE NODULES IN BASAL COLORADO SHALE, BEARPAW HOUNTAINS, MONTANA
source =IN, U. S. GEQL* SURVEY PROF* PAPER 450-B, PART. 12, P. B30-B35
abstrct=CDNCL» PHOSPHATE NODULES IN BASAL MARINE COLORADO SHALE IN THE NORTHERN GREAT PLAINS OF MONTANA AND WYOMING RECORD A SPE 
CIAL SITUATION OF A WIDESPREAD TRANSGRESSIVE SHELF SEA WHERE BOTTOM HUDS WERE ACCUHULATING BEYOND THE INFLUENCE OF NEARS 
HORE TURBULENT CONDITIONS AND AT A DEPTH GREATER THAN THE BASE OF THE ZONE OF PHOTOSYNTHESIS. ENVIRONMENTAL HYDROCHEHIC 
AL CONDITIONS OF THE BOTTOH SLIHES AND WATER ARE LOW PH, REDUCING CONDITIONS, HIGH PARTIAL PRESSURE OF C02, AND HIGH CON
CENTRA  OF CA, P, F, AND H2S* ONLY SOFT-BODIED ANIHALS WERE PRESENT* PRECIPITATION OF CARBONATE-FLUORAPATITE OCCURR
ED FIRST AS A CONCRETIONARY HICROCRYSTALLINE CEMENT IN SILT PRIOR TO FINAL COMPACTION OF THE BOTTOH MUD SHALE* THE PHEN 
OMENON IS MOST LIKELY A RESULT OF SATURATION OF P205 CAUSED BY A RISE IN PH AND TEMPERATURE TO DISTURB THE APATITE SOLUT 
ION EQUILIBRIUM IN UPWELLING OCEAN WATER, THESE CONCRETIONS LATER RECRYSTALLIZED DIAGENETICALLY AND DEVELOPED APATITE S 
PHERULITES AND SECONDARY VEINS*
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outhop3=YABLOKOV F YU* V* 
author4=DIDENKO, A* N* 
year = 1968
title INVESTIGATION OF PHOSPHORITES BY NUCLEAR MAGNETIC RESONANCE 
source =GEOKHIM, NO, 5, P, 618-624 UNCL* ENGL, SUH.), ILLUS, 
long =RU
obstPct=NOTE, RESONANCE DATA FOR P (31) AND F (19) NUCLEI, FREE ORGANIC RADICALS PRESENT AS PARAMAGNETIC ADMIXTURES, HETHOD EFFE 
CTIVE FOR RAPID CHARACTERIZATION OF PHOSPHORITES, SAMPLES FROM USSR* 
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title =ANALISIS INDUSTRIAL DE HENAS DE FOSFORO 
source =GEOHIHET, NO* 93, P, 17-21
************************
agi =Q-533
authorl=PEREZ, HUHBERTO
year = 1977
title =FDSFATOS EN EL DEPARTAHENTO DEL TOLIHA
source =IBAGUE, INST, NAL, DE INV, GEOL, MIX., 36 P.
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source =IN, PROC,, INT'L COLLOQUIH ON COMPARATIVE GEOLOGY OF PHOSPHATE AND F'ETROLEUH DEPOSITS, BUR, DE RECHERCHES GEOL, ET HINIE 
RE, DOC, BRGH NO* 24
abstrct=ABS, PETROLEUM GEOLOGY IS A GEOLOGY AT SEDIMENTARY BASIN LEVEL, A HAJOR PART OF THE SUBJECT IS DESTINED FOR THE AHALYS 
IS OF THE DEPOSITIONAL ENVIRONMENT, A LOW ENERGY REDUCING ENVIRONMENT BEING FAVORABLE TO THE DEVELOPMENT OF FUTURE SDURC 
E ROCKS, AND A HIGH ENERGY OXYGENATED ENVIRONMENT TO THE DEPOSITION OF RESERVOIRS, HYDROCARBONS ARE VAGABOND IN NATU 
RE, THEY MOVE ABOUT WITHIN THE AQUIFERS UNTIL THEY REACH A BARRIER, WHICH PUTS A STOP, HOWEVER TEMPORARY, TO THEIR HIGR 
ATIONS, AND ASSURES THEIR CONCENTRATION, IN THIS FOUR DIMENSIONAL UNIVERSE THE TIME FACTOR PLAYS A PARTICULARLY IHPO 
RTANT ROLE IN THE ENCOUNTER BETWEEN HYDROCARBONS AND THE TRAPS WHICH CAN CONTAIN THEM* GRAPHS OF TEMPERATURE AGAINST DE 
PTH SHOULD BE ADDED TO HAPS OF STRUCTURE AND FACIES IN ORDER TO PERMIT THE DATING OF THE HOST IMPORTANT GEOLOGICAL PHENO 
MENA WHICH DETERMINE THE BEHAVIOUR OF HYDROCARBONS,
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year = 1974
title =SORPTION OF PHOSPHATE BY ALUMINIUH AND IRON (IID-HYDROXY SPECIES ON HICA SURFACES 
source =GEODERMA VOL. 12, NO, 3, P, 223-231
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title =PHOSPHATE UTILIZATION BY AN OCEANIC DIATOM IN PHOSPHORUS-LIMITED CHEHOSTAT CULTURE AND IN THE OLIGOTROPHIC WATERS OF THE 
CENTRAL NORTH PACIFIC

source =LIMNOL* OCEANOGR, VOLUME 21 NO, 1, PAGES 88-107
abstrct=ABS* THALASSIQSIRA PSEUDONANA FROH THE OLIGOTROPHIC WATERS OF THE CENTRAL NORTH PACIFIC OCEAN WAS GROWN IN PHOSPHORUS-LI 
MITED CHEHOSTAT CULTURE, WHEN THE CHEMICAL COMPOSITION OF THE CELL EXPRESSED AS RATIOS, WAS COMPARED WITH THAT OF NITRO 
GEN-LIMITED CULTURES, SEVERAL OF THESE RATIOS VARIED IN EXCESS OF A FACTOR OF FIVE BETWEEN THE TWO WHICH EMERGED AS DIA 
GNOSTIC INDICATORS OF PHOSPHORUS-STARVATION VS, NITROGEN DEFICIENCY WERE THE CtP, NtP, PICHL A AND CHL AtATP RATIOS, 
THE PHYSIOLOGICAL RESPONSES OF POPULATION WERE DETERMINED BY ITS PRECONDITIONING HISTORY, THE MINIMUM CELLULAR PHOSPHO 

RUS CONTENT, VARIED WITH THE DEGREE OF PHOSPHORUS STARVATION, THE RATE OF PHOSPHATE UPTAKE AT A SATURATING CONCENTRATIO 
N OF PHOSPHATE BY PHOSPHORUS-LIHITED CULTURES OF T, PSEUDONANA EXCEEDED THE RATES OF UPTAKE BY NON-PHOSPHORUS-LIMITED CU 
LTURES BY AN ORDER OF MAGNITUDE; THE K, FOR PHOSPHATE UPTAKE WAS NOT A FUNCTION OF PHOSPHORUS DEFICIENCY, PHYTOPLANK 
TON IN PHOSPHORUS-STARVED CHEMOSTAT CULTURES ON MEDIUM MADE WITH CENTRAL NORTH PACIFIC OCEAN HATER DID NOT USE NATURALLY 
OCCURRING DISSOLVED ORGANIC PHOSPHORUS DESPITE THE PRESENCU OF CELL-SURFACE ALKALINE PHOSPHATASE, PHOSPHATE UPTAKE BY 
NATURAL PHYTOF1ANKTDH ASSEMBLAGES IN THE CENTRAL NORTH PACIFIC WAS MEASURED WITH (33)P, UPTAKE RATES IN THE FIELD WERE 
NOT SIGNIFICANTLY AFFECTED BY LIGHT INTENSITY, NO CIRCADIAN PERIODOCITY IN UPTAKE RATES WAS DETECTED IN NATURAL PHYTOPL 
ANKTON OR ALGAE CULTURED ON A LIGHTIDARK CYCLE,
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LASTIC, CARBONATE AND EVAPORITE SEDIMENTS THAT WERE DEPOSITED IN AT LEAST SIX MAIN DEPOSITIONS CYCLES* DISTRIBUTION OF
FACIES WAS INFLUENCED STRONGLY BY PALEOGEOGRAPHIC-PALEOSTRUCTURAL POSITIVE AND NEGATIVE FEATURES THAT PERSISTED DURING

MOST OF LATE PALEOZOIC TIHE. THE HOST ACTIVE OF THESE WERE ASSOCIATED WITH THE BUILDING OF THE 'ANCESTRAL ROCKY MOUNTAI
NS* IN THE SOUTHERN ROCKY FOUNTAIN AND SOUTHWESTERN HIDCONTINENT AREAS, TRANSGRESSIVE-REGRESSIVE SEDIMENTARY CYCLES ARE
BOUNDED BY REGIONAL DISCONFQRMITIES IN THE MAIN SHALLOW WATER SHELF AREAS, BUT DEPOSITION WAS ESSENTIALLY CONTINOUS IN 

MOST OF THE ACTIVELY SUBSIDING BASINS, WOLFCAMPIAN SEDIMENTARY FACIES ARE DOMINATED BY CLASTICS, EXCEPT FOR THE SOUTHER
N MIDCONTINENT AND THE PERMIAN BASIN OF WEST TEXAS - NEW MEXICQCQ, WHERE CYCLIC CARBONATE AND CLASTIC DEPOSITS PREVAIL, 
COARSE ARKOSIC BEDS AS MUCH AS 1,000 M, OR MORE THICK WERE DEPOSITED IN STEEP-SIDED BASINS ALONG THE MARGINS OF THE MAJ 

OR ELEMENTS OF THE ANCESTRAL ROCKY MOUNTAINS DURING WOLFCAHPIAN AND EARLY LEONARDIAN TIME, HOWEVER, DURING LATE LEONARD 
IAN TIME, ORGANIC CARBONATE SEDIMENTATION BECAME HUCH MORE PREVALENT AND CONTINUED THROUGH THE GUADALUPIAN* CARBONATE B 
UILDUPS SEVERAL HUNDRED HETERS THICK ACCUMULATED AT THIS TIME ALONG SHARPLY DEFINED SHELF MARGIN IN THE WESTERN PART OF 
THE PERMIAN BASIN IN WEST TEXAS AND SOUTHEASTERN NEW MEXICOCO,
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source =SCIENCE, N, S, 40, P, 755-756
mmmmmwmm
aqi =S-250 
authorl=PETRQSYANTS f E» 
author2=ZAGURAEV, V, 
author3=KIVIT, A, 
author4=MUSTIYGI, E. 
year = 1981
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source =TOIM, EESTI NSV TEAD, AKAD,, GEQL,, V, 30, NO, 2, P, 79-82 (IN RUSSIAN)
abstrct=ABS, THE RAKVERE PHOSPHORITE FIELD, DISCOVERED A FEW YEARS AGO, COVERS AN AREA OF CA 1500 KH2* THE PHOSPHORITE RESERVES 

OF THE FIELD EXCEED THE PREVIOUSLY KNOWN ONES ABOUT 10 TINES, THE WORKABLE SEAM LIES AT A DEPTH OF 40-200 M, ITS AVERA
GE THICKNESS IS 4 M AND THE CONTENT OF P205 IS 10 PERCENT, THE AUTHORS PROPOSE TWO VARIANTS OF MINING METHODS WHICH OUG
HT TO BE TESTED IN AN EXPERIMENTAL MINE,
mmmmmmmm
agi =74-39564
authorl=PETROV, N, P,
author2=ZHURftYEV, SH»
author3=IBAYDULLAYEV, N*
author4=MIRALIMOVA, N,
year = 1973
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title =THE ESTUARINE FORHATION OF UNITED STATES ATLANTIC COASTAL PLAIN PHOSPHORITE
source =ECQN, GEQL,, V, 61, (2), P. 251-256
abstrct=ABS, DISSOLVED INORGANIC PHOSPHORUS CONCENTRATIONS IN ESTUARIES ARE COHHONLY HIGH ENOUGH TO CAUSE PHOSPHATIZATION OF CAL 
CIUM CARBONATE, THE LARGE PHOSPHORUS VALUES ARE DUE TO THE HIGH PRODUCTIVITY OF ORGANISMS, ESPECIALLY PLANTS* THE AREA 
L DISTRIBUTION, STRATIGRAPHY, MINERALOGY, AND FOSSILS OF THE TERTIARY ATLANTIC COASTAL PLAIN PHOSPHORITE SUPPORT A NEAR- 
SHORE, PROBABLY ESTUARINE ORIGIN FOR THE DEPOSITS,
index =FLORIDAISOUTH CARQLINA+MARYLAND+GEORGIA+NQRTH CAROLINA
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source =IN PLEISTOCENE AND HOLOCENE SEDIMENTS, SAPELO ISLAND, GEORGIA, AND VICINITY--GEOL, SOC, OF AM, S,E, SEC,, FIELD TRIP 1, 
1966, GUIDEBOOK, ATHENS, GA,, U, GEORGIA, DEPT, GEOLOGY, P, 67-70, ILLUS,
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title =SHALLOH-WATER PHOSPHORITES (REPLY TO DISCUSSION BY D, MCCONNELL OF 1966 PAPER) 
source =ECON, GEOL,, V, 62, NO, 4, P, 562-567
abstrct=ABS, REPLY TO DISCUSSION BY MCCONNELL (IBID,, V» 61, P, 967-968, 1966) CITES EVIDENCE FROM NUMEROUS ARTICLES TO SUPPORT 
VIEW THAT LIMESTONE REPLACEMENT IS A PRINCIPAL MECHANISM FOR THE FORMATION OF SHALLOW-HATER MARINE PHOSPHORITES, 
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title APATITE AND HORNBLENDE REE DISTRIBUTION COEFFICIENTS IN A MAFIC DACITE AND IMPLICATIONS FOR THE ROLE OF APATITE FRACTION 
ATION IN THE GENESIS OF SILICEOUS ROCKS, CABS,]
source =GEOL, SOC, OF AM, ABSTR, WITH PROGRAMS, V, 12, NO, 7, P, 498
abstrct=ABS, APATITE-MATRIX AND HORNBLENDE-MATRIX DISTRIBUTION COEFFICIENTS FOR REE, SR, TH AND U HAVE BEEN DETERMINED FOR A SAM 
PLE OF RED MOUNTAIN DACITE FROM NEW MEXICO, REE DISTRIBUTION COEFFICIENTS (D) FOR BOTH APATITE AND HORNBLENDE ARE CONVE 
X UPWARDS, FOR APATITE DLA=8,8, DSM=12,9, DEU=11,3, DTB=13>6, DYB=5,7, DSR=3,0, DTH=1,8, AND DIM,6. FOR HORNBLENDE DLA
=1,8, DSM=1,4, DEU=1,4, DTB=1,7, DYB=,94, DSR=,9, DTH=,01, DIK.01. THE RELATIVE VALUES OF D DETERMINED ARE SIMILAR TO M 
OST REPORTED VALUES, BUT THE ABSOLUTE VALUES DETERMINED BY US ARE LOWER THAN MOST REPORTED VALUES, THE HORNBLENDE VALUE 
S OF D FALL WITHIN RANGE OF VALUES REPORTED FOR HORNBLENDE FROM BASALT AND ANDESITE* THE MEASURED DISTRIBUTION COEFF 
ICIENTS WERE USED TO MODEL THE ROLE OF APATITE FRACTIONATION IN THE RED MOUNTAIN DACITE, WITH INCREASING SI02 IN THE RE 
D MOUNTAIN DACITE, P205 AND TOTAL REE DECREASE MARKEDLY, WHEREAS LA/SM AND TB/YB EXHIBIT SMALL DECREASES, P205 CONTENTS 
OF THE DACITE « WT PERCENT) RESTRICT THE AMOUNT OF APATITE FRACTIONATION TO <5 PERCENT, MODEL FRACTIONATION CALCULA
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TIOHS USING DETERMINED APATITE <± HORNBLENDE) VALUES OF D PRODUCE A DECREASE IN TOTAL REE, BUT LA/SH INCREASE SIGNIFIC 
ANTLY AND TB/YB DECREASE SIGNIFICANTLY* FURTHERMORE, THE CALCULATED AMOUNT OF FRACTIQNATION NECESSARY TO PRODUCE THE OB 
SERVED DECREASE IN TOTAL REE EXCEEDS THAT ALLOWED BY P205 HASS BALANCE* THEREFORE, APATITE OR APATITE f HORNBLENDE FRAC 
TIONATION CANNOT ACCOUNT FOR THE REE DISTRIBUTION IN THE RED MOUNTAIN DftCITE.
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CALIFORNIA (UPPER MIOCENE), THE BLACK SHALES ARE MARINE AND LACUSTRINE IN ORIGIN, ORGANIC C AND TOTAL N AND P RANGE FR 
OH 1,2-21,5, 0,09-0,93, AND 0,04-14,1 WT PERCENT, RESPECTIVELY, AND GENERALLY CORRELATE POSITIVELY WITH FECAL ABUNDANCE, 

A PALEOECOLOGICAL HODEL BASED ON MODERN LAHINATED SEDIHENTS CONTAINING HICROSCOPIC ZOOPLANKTON FECAL REHAINS IS PROPOS 
ED, HIGHLY PRODUCTIVE PLANKTONIC FOOD CHAINS, IN RELATIVELY SHALLOW WATER COLUHNS RECEIVING ABUNDANT NUTRIENTS FROH UPW 
ELLING OR RUN-OFF, RESULT IN HIGH RATES OF FECAL DEPOSITION, INTACT PELLETS RETAINING NUTRIENTS ARE PRESERVED IN ANAERO 
BIC BOTTOM HATERS OF UP-WELLING AREAS, EPICONTINENTAL SEAS, SILLED MARINE CANYONS, CLOSED BASINS, AND AREAS DOWNSTREAM F 
ROM MARSHES AND SWAMPS,
mmmmmmtmtt
agi =5-254
authorl=PQRTER, K,G,
Quthor2=ROBBINS, E,I,
year = 1981
title =ZOOPLANKTON FECAL PELLETS LINK FOSSIL FUEL AND PHOSPHATE DEPOSITS
source =SCIENCE (WASH,), V, 212, NO, 4497, P, 931-933
abstrct=ABS, FOSSIL ZOOPLANKTON FECAL PELLETS FOUND IN THINLY BEDDED MARINE AND LACUSTRINE BLACK SHALES ASSOCIATED WITH PHOSPHAT 
E, OIL, AND COAL DEPOSITS, LINK THE DEPOSITION OF ORGANIC HATTER AND BIOLOGICALLY ASSOCIATED MINERALS WITH PLANKTONIC EC 
OSYSTEHS, THE BLACK SHALES WERE PROBABLY FORMED IN THE ANOXIC BASINS OF COASTAL MARINE INLAND SEAS, AND RIFT VALLEY LAK 
ES WHERE HIGH PRODUCTIVITY WAS SUPPORTED BY RUNOFF, UPHELLING, AND OUTWELLING,
itmttmtmmtmtt*
agi =Q-243
authori=PDRTER, R,
author2=FITZSIMONS, D, W,, EDS,
year = 1978
title PHOSPHORUS IN THE ENVIRONMENT: ITS CHEMISTRY AND BIOCHEMISTRY
source =AMSTERDAM-OXFORD-NEW YORK, ELSEVIER-EXCERFTA MEDICA - NORTH-HOLLAND, 320 P,
mmmmmmmtt*
agi =78-18605
authorl=PORTNOV, A, M,
Quthor-2=LITVINTSEV, E, G,
authop3=FILIPPOVA, V, N,
author4=RAKOM, L, T,
year = 1976
title =PLEOCHROISH OF APATITE
source =ACAD, SCI, USSR, DOKL,, EARTH SCI, SECT, VOLUME 228 NO, 1-6 PAGES 121-122
index =MINERALStPHOSPHATES+APATITE*PLEOCHRDISH+EPR DATAfGENESIS
ttmmtmmmmtst
agi =M-150
authorl=POSNER, A, S,
year = 1954
title =THE CARBONATE CONTENT OF BONE TEETH AND ALLIED PHOSPHATE MINERALS, CABS.]
source ^ACTA CRYSTAL 7, P, 674
mttmmmtmmm
agi =N-215 
author1=POSNER, A, S, 
author2=DUYCKAERTS, G,
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year = 1954
title =INFRA-RED STUDY OF THE CARBONATE IN BONE? TEETH AND FRANCOLITE
source =EXPERIENTA 10, P, 424-425
mmmmmmmm
agi "N-216 
authorl=PDSNER, A, S,
author2=PERLOFF ? A,
author3=BIORIO, A, F*
year = 1958
title =REFINEHENT OF THE HYDRDXYLAPATITE STRUCTURE
source =ACTA CRYST, 11, P, 308-
tmmmmmtmtm
agi =S-24
authorl=POSNER, A, S*
author2=BLUHENTHAL, N» C,
Quthor3=BETTS, F.
year = 1980
title "FORMATION AND STRUCTURE OF CHEMICALLY PRECIPITATED HYDROXYAPATITES
source =IN, PROC, OF THE 2ND INTL CONOR, ON PHOSPHOROUS COMPOUNDS, BOSTON, MASS,, APR, 21-25, QRG, BY PARIS-BASED INST» MONDIAL 
DU PHOSPHATE (IHPHOS)
abstrct=ABS, HYDROXYAPATITES PRECIPITATED FROM A VARIETY OF SOLUTIONS (OCEAN HATER, BODY FLUIDS, ETC,) ARE CALCIUM-DEFICIENT, CA 
RBONATE-CONTAINING, HIGHLY DISORDERED CRYSTALS WHICH ARE SUBHICROSCOPIC IN SIZE AND HOPE CHEMICALLY ACTIVE THAN LARGER, 
STOICHIOHETRIC HYDROXYAPATITE CRYSTALS, THE SMALL CRYSTAL SIZE PROVIDES A HIGH SURFACE AREA (100-200 SQUARE METERS PER 
GRAM) WHICH REACTS WITH SPECIFIC CHEMICAL GROUPS, THE IMPERFECT NATURE AND HIGH REACTIVITY OF BONE HYDROXYAPATITE PROVI 
DES FOR THE METABOLIC INTERRELATIONSHIP OF BONE MINERAL WITH BODY FLUIDS, A NUMBER OF CHEHICAL SPECIES INDUCE OR PREVEN 
T HYDROXYAPATITE PRECIPITATION, AND, CERTAIN SUBSTITUTIONS IMPURITIES AFFECT THE PROPERTIES OF THESE HYDROXYAPATITES*

mmmmmtmttm
aqi --S-400
authorl=POTASHNIK, B,A,
Quthor2=SHABASHEV f V,YA
year = 1980
title =TYPES OF APATITE ORES OF THE SELIGDAR DEPOSITS AND THEIR GENETIC INTERPRETATION
source =IN, ARSENYEV, A,A,, ED,, LITHDLOGY AND GENESIS OF PHOSPHATE-BEARING SEDIMENTS, NAUKA, MOSCOW, P, 23-28
mmmmmmmm
agi -P-15
Quthorl=POTHIER f 0, E,
year = 1960
title "WESTERN PHOSPHATE MINING
source =MINING CONGRESS JOUR, 46, JULY, P, 49-52
mmmmmmmm
agi =72-29664 
author1=PDTLURI ? RAMAMDHAN RAO,
title "PETROLOGY OF ATLANTIC COASTAL PLAIN PHOSPHATE DEPOSITS 
source =MASTER'S 1971
index "PHOSPHATE+UNITED STATESfEASTfATLANTIC COASTAL PLAINtPETROLOWECONOHIC GEOLOGYfSEDIMENTARY RQCKSfCHEMICALLY PRECIPITATE 
D RDCKStPHQSPHATE ROCKS

mrnmmmmmm
agi =H-205
4uthorl=POULSEN f CHR,
year = 1960
title =THE PALAEOZOIC OF BQRNHOLM
source =GUIDE EXC, A,46 AND C.41, 21ST SESS, INT, GEOL, CDNGR,, NORDEN, 15 P,
mtmtttmmtmm*
aqi =Q-244
authorl=PD'v'ARENNYKH, A, S»
year = 1972
title "CLASSIFICATION OF MINERALS
source =CRYSTAL CHEMICAL, V, 2, PLENUM, N,Y,, 766 P,
mmmmmmmm
agi =75-19106 
authorl=PO«ELL, J, DAN,
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year = 1974
title =EVALUATIQN OF PHOSPHATE RESOURCES IN SOUTHEASTERN IDAHO
source =IDAHO BUR, NINES GEOL,, INF, CIRC, NO, 25, 33 P,, ILLUS, (INCU SKETCH HAPS)
index =IDAHQ-i-ECQNQMIC GEOLOGY-ifHQSPHATEISQUTHEASTIBONNEVILLE CQUNTYITETON CQUNTYICARIBOU COUNTYIBEAR LAKE COUNTY*BANNQCK COUNT
Y+BINGHAM CQUNTYfCLARK COUNT YtFREHONT CQUNTYtUNITED STATEStDEPOSITStSTRATIBRAPHYtRESOURCEStRESERVESIABUNDANCEtPOSSIBILIT
lESIHINING-fOPEN
mmmmmmmm
agi =75-22408
author 1=POUELL, T, 6,
author2=CQOK, P* J,
author3=MCKIRDY, D, N.
year = 1975
title ORGANIC GEOCHEMISTRY OF PHOSPHORITES,' RELEVANCE TO PETROLEUM GENESIS
source =AM, ASSOC, PET, GEQL,, BULL, VQL, 59, NO, 4, P, 618-632, ILLUS,
abstrct=ABS, A SUITE OF PHOSPHORITES RANGING FROM TERTIARY TO PRECAMBRIAN IN AGE HAS BEEN EXAMINED FOR ORGANIC CONTENT, THE AVE 
RAGE ORGANIC CARBON VALUE OF THE PHOSPHORITES IS INTERMEDIATE BETWEEN THAT OF SHALES AND CARBONATE ROCKS, THEY DIFFER F 
ROM SHALES BY HAVING A LARGER PROPORTION OF ORGANIC MATTER WHICH IS SOLUBLE IN ORGANIC SOLVENTS, A HIGHER ASPHALT CONTEN 
T, AND A MORE COMPLEX SATURATED HYDROCARBON FRACTION, THE N-PARAFFIN DISTRIBUTIONS INDICATE THAT ORGANIC MATTER IN PHOS 
PHORITES IS DERIVED PRIMARILY FROM MICROORGANISMS, THE INSOLUBLE ORGANIC MATTER (KEROGEN) ISOLATED FROH PHOSPHORITES IS 
RICH IN NITROGEN, SULFUR, AND OXYGEN COMPARED WITH THAT FROM OTHER SEDIMENTARY ROCKS, AND REFLECTS THE HIGHLY EUXINIC N 
ATURE OF THE PHOSPHORITE-FORMING ENVIRONMENT, THE COMPOSITION OF THE ASSOCIATED KER06EHS SUPPORTS THE CONTENTION THAT 0 
ILS WITH HIGH NITROGEN CONTENTS ARE DERIVED FROM PHOSPHATIC SOURCE BEDS, THE HIGH PROPORTION OF SOLUBLE ORGANIC MATTER 
IS UNALTERED PHOSPHORITES SUGGESTS THAT OILS DERIVED FROM PHOSPHATIC SOURCE BEDS ARE CAPABLE OF MIGRATION AT AN EARLY ST 
AGE OF DIAGENESIS,
index =ORGANIC MATERIALSIANALYTICAL DATAIPHOSPHORITEMDROCARBONSIKEROGENICHEMICAL ANALYSIS-FCHROMATOGRAPHYIX-RAY DIFFRACTION A 
NALYSIS+EXPERIMENTAL STUDIEStDIAGENESISIPETROLEUMtMIGRATIQNISEBIMENTARY ROCKSICHEMICALLY PRECIPITATED ROCKStCHEMICAL COM 
POSITION

agi =L-146
authorl=POWER, F, D,
year = 1905
title =PHOSPHATE DEPOSITS OF OCEAN AND PLEASANT (NAURU) ISLANDS
source =TRANS, AUSTRALIA INST, MIN, ENGNG, V, 10, P, 213-232
mmmmmmmm
agi =R-184
authorl=PQWER, F, D,
year = 1925
title =PHQSPHATE DEPOSITS OF THE PACIFIC
source =ECON, GEOL, 20, P, 266-281,
index =HARINE GEOLOGYIPHOSPHORUSIDISTRIBUTIONIABUNDANCEILITHOLOGYIINTERNAL STRUCTUREtGENESISIPACIFIC OCEAN
mmmmmmmm
agi =75-02467
authorl=PRAHQ CALZADQ, JULIAN,
year = 1973
title =THE MINING INDUSTRY IN SPAIN
source =PUBL, ESPANOLAS-TEMAS ESPANOLES 76 P,, ILLUS,, MADRID
lang =SP
index =SPAINIECONOMIC GEOLOGYIMINERAL RESOURCESIMETALSINONMETALSIENERGY SOURCEStSOLID-l-REGIONAL-J-COALIEUROPEIPRODUCTIONIRESERVES
tRESQURCESIPQSSIBILITIESIINVENTQRY+POLICYiORE DEPOSITSIURANIUMIPYRITEHRONILEADIZINCICOPPERIGOLDISILVERIMERCURYITINITUNG
STENIPOTASH
mmmmmmmnt
agi =N-214
suthori=PRAEFORIOS, H, W,
year = 1956
title =STRATIGRAPHY OF THE PERHIAN PHOSPHORIA FORMATION OF NORTHWESTERN COLORADO (MOFFAT COUNTY) AND NORTHEASTERN UTAH
source UNIVERSITY OF COLORADO, M, S, THESIS (UNPUBLISHED)
mmmmmmmm
agi =S-513 
authorl=PRAKASH, B, 
author2=AWASTHI, A,K, 
year = 1976
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title =TAL FORHATION OF THE GARHWAL HIMALAYA* A SEDIMENTQLQGICAL STUDY, CABS*] 
source =125TH ANNIV* GEQL, SURVEY INDIA PRQC*
mmttttmmtmmt
agi =1-161
authorl=PRATT, NATHANIEL A* 
year = 1892
title =FLORIDA PHOSPHATESJ THE ORIGIN OF THE BOULDER PHOSPHATES OF THE WITHLACOOCHEE RIMER DISTRICT 
source =EN6, KIN* J*, V> 53, NO* 14
tmmtmtmmmm
ogi =M-151 
authorl=PRATT, R* M* 
author2=MCFARLIN, P* F* 
year = 1966
title =HAN6ANESE PAVEMENTS ON THE BLAKE PLATEAU 
source =SCIENCE, V. 151, NO* 3714, P* 1080-1082, ILLUS*
abstrct=ABS» DESCRIBES A LAYER OF HN NODULES OVER AREA OF 5,000 SO KM* GRADES INTO PHOSPHATE NODULES TO THE WEST* SWEPT BY GUL 
F STREAM WHICH PREVENTS DEPOSITION OF CLASTIC SEDIHENTS* 

index =HARINE GEQLQGYIBQTTQM SAHPLE DESCRIPTIQNfBQTTOM SAHPLE LQCATIQNINQRTH ATLANTIC OCEAN
mmmttttmtmm*
agi =71-12774 
authorbPRATT, RICHARD M* 
year = 1971
title =THE EXTENT AND CONTINUITY OF PHOSPHATE DEPOSITS ON THE BLAKE PLATEAU [ABSTR*] 
source =GEOL, SOC* AM,, ABSTR* VOL. 3, NO* 5, P, 341-342
index =HODULES!PHOSPHATEIATLANTIC OCEANtBLAKE PLATEAUfDISTRIBUTIONtECQNQMIC GEOLOGYfMARINE GEQLOGYtBOTTOM FEATUREStPHOSPHATE N 
ODULESIPOSSIBILITIES
mmmmmmmm
ogi =71-19151
Quthorl=PRATT, RICHARD M*
year = 1971
title =LITHOLOGY OF ROCKS DREDGED FROH THE BLAKE PLATEAU
source "SOUTHEAST* GEOL* VOL* 13, NO* 1, P* 19-38, ILLUS* (INCL* SKETCH HAPS)
abstrct=NOTE» SEDIMENTS, MANGANESE AND PHOSPHATE NODULES, FOSSIL REMAINS, ERRATICS,
index =ATLANTIC OCEAN+MARINE GEOLOGYfSEBIMENTStPALEQNTQLQGYfBLAKE PLATEAUfNQBULESfMANGANESEfPHQSPHATE
mmmmmmmm
agi =Q-624
authorl=PREVOT, L»
author-2=FOUJO, A,
year = 1971
title =ETUDE MINERALOGI9UE DE LA SERIE PHOSPHATEE DES GANNTOUR (MAROC)
source =SCI* GEOL*, BULL»,V* 24, HO* 4, P* 243-253
abstrct=ABS, FIVE SECTIONS FROM VARIOUS PLACES OF GANNTOUR PHOSPHATIZED BASIN (END OF MAESTRICHTIAN TO BEGINNING OF LUTETIAN) AR
E STUDIED, THE NON-ARGILLACEOUS MATERIALS ENCOUNTERED ARE! CALCITE, DOLOMITE, PHOSPHATE (FRANCOLITE), SILICA* A PREFER
ENTIAL ASSOCIATION SEEMS TO EXIST BETWEEN PHOSPHATE AND CALCITE* THE PROBLEM OF DOLOMITE-PHOSPHATE ANTAGONISM IS RAISED* 

THE MAIN ARGILLACEOUS MATERIALS ARE MONTMORILLONITE, DOMINANT AT THE BOTTOM OF THE SERIES, AND ATTAPULGITE, DOMINANT A
T THE TOP OF THE SERIES, THE DISTRIBUTION OF THESE MATERIALS IS INDEPENDENT OF THE FACIES* SEPIOLITE ALSO EXISTS IN SHA
LL QUANTITIES AND SEEMS TO BE LINKED TO CALCITIC OR PHOSPHATIZED FACIES*
mwmmmmmm
agi =Q-408
authorl=PREVOT, L*
author2=LUCAS, J,
year = 1979
title =COMPORTEMENT DE QUELQUES ELEMENTS TRACES DANS LES PHOSPHORITES
source =SCI, GEOL*, BULL*, 32, 1-2, P, 91-105
abstrct=ABS* THIS STUDY CONCERNS SEDIMENTARY PHOSPHATE BEARING FORMATIONS FROM VARIOUS REGIONS (AFRICA, TURKEY, FRENCH PYRENEES, 

THE CONTINENTAL MARGIN OF NORTHERN SPAIN) AND OF DIFFERENT AGES (CARBONIFEROUS, UPPER CRETACEOUS TO PALEOGENE, NEOGENE) 
* SAMPLES WERE ANALYSED FOR ALL MAJOR ELEMENTS AND FIFTEEN TRACE ELEMENTS* A LOT OF CHEMICAL ANALYSES, EITHER MADE IN T 
HE AUTHORS LABORATORY, OR DERIVED FROM THE INTERNATIONAL LITERATURE, HAVE BEEN TREATED BY SIMPLE STATISTICAL AND GRAPHIC 
AL METHODS* THE RESULTS PERMIT TO SEPARATE ASSOCIATIONS WHICH ARE COMMON TO ALL FORMATIONS, THUS CHARACTERISTIC OF A SP 
ECIAL REGION OR A SPECIAL PERIOD*
mmmmmmmm
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agi =Q-409
authorl=PREVOT, L,
author2=LUCAS, J.
author3=BOUBINGER, J.
year = 1979
title =UNE CORRESPONDACE ENTRE LE CONTEND PALYNOLOGIQUE ET LA COHPOSITION HINERALOGIQUE ET CHIHIQUE D'UNE SERIE PHOSPHATEE BEDI
MENTAIRE (GANNTOUR, HAROC) 

source =SCI. GEQL., BULL., 32, 1-2, P. 69-90 
abstrct=SUHHARY. THE GANNTOUR DEPOSIT CAN BE DIVIDED INTO A DRY ZONE AND A WET ZONE, BELCH THE GROUND WATER TABLE, WHERE PHOSPHO
RITES ARE DARK AND BQLOHITIC. THE PRESENCE OF ORGANIC HICROPLANCTON, ESPECIALLY DINOCYSTS, IN THE BLACK PHOSPHATE, LEADS 
TO THE ASSUMPTION THAT DOLOHITE IS PRIHARY, THE CALCITE OF THE LIGHT PHOSPHATES FROH NEAR THE SURFACE, WHICH DOES NOT C

OHTAIN SUCH ORGANISHS, BEING SECONDARY AS A RESULT OF SURFACE WEATHERING, A RELATIONSHIP IS SHOWN BETWEEN BOTH THE QUAL
ITY AND THE QUANTITY OF PLANCTONIC HICROORGANISMS, AND THE HINERftLOGICAL AND CHEHICAL CHARACTERISTICS OF THE ROCKS CONTA
INING THEM: THE BEDS WHERE HICROPLANCTON is ABUNDANT ARE THOSE WHICH ARE RICH IN OPAL OR DOLOHITE, THESE FACTS LEAD TO
THE DEFINITION OF ft GENETIC ENVIRONHENT FOR PHOSPHORITES WITH CONFINED CHARACTERS, NEAR TO THE EVAPORITIC ENVIRONHENT* 

A SYSTEHATIC STUDY OF THE DINOCYSTS OF THIS DEPOSIT IS GIVEN IN AN APPENDIX*
mmmmmmmm
agi =Q-410 
autharl=PREVOT, L. 
Quthor2=LUCAS, J, 
author3=NATHAN, Y, 
author4=SHILONI, Y, 
year = 1979
title =REPARTITION DES ELEHENTS TRACES DANS LES PHOSPHORITES MARINES
source =IN, ORIGIN AND DISTRIBUTION OF THE ELEHENTS, PERGAHON, INT'L SERIES IN EARTH SCI., V. 34, P. 293-304 
abstrct=ABS. 466 SAHPLES BELONGING TO 6 DIFFERENT HARINE PHOSPHORITE SERIES HAVE BEEN STUDIED, THE APATITE HINERAL OF THESE SER 
IES, WHETHER FROH MOROCCO, SENEGAL, ISRAEL, OR FROH THE NORTH SPANISH CONTINENTAL PLATFORH, IS ALWAYS A CARBONATE-FLUORA
PATITE; ITS F/P205 RATIO is THE SAHE EVERYWHERE, AND ITS co2 CONTENT VARIES FROH A HAXIHUH OF 6 PERCENT IN HOROCCO AND o
N THE PLATFORH, TO 4 PERCENT IN ISRAEL, AND 1 PERCENT ONLY IN THE SLIGHTLY WEATHERED PHOSPHATES OF TAIBA (SENEGAL). THR 
OUGHOUT THE SERIES, THE AVERAGE PROPORTION OF P205 VARIES FROH ABOUT 7 PERCENT TO 32 PERCENT. 23 TO 27 HAJOR, HINOR AND 
TRACE ELEHENTS HAVE BEEN DETERHINED, THE CORRELATION COEFFICIENTS BETWEEN THESE ELEHENTS HAVE BEEN CALCULATED AND A NUM 

BER OF SIHPLE STATISTICAL METHODS HAVE BEEN USED. SOME ELEHENTS APPEAR TO BE RELATIVELY ABUNDANT! SR, V, NI, CR, ZN, BA, 
U AND Y, OTHERS ARE SCARCE OR NONEXISTENT! B, CO, GA, CD, PB. SOME CHARACTERISTIC ASSOCIATIONS BECOME APPARENT. STRO 
NTIUH IS ALWAYS CLOSELY ASSOCIATED WITH PHOSPHATE IN THE NON-ALTERED SERIES. OTHER ELEHENTS, ALTHOUGH DISTRIBUTED DIFFE 
RENTLY IN THE HINERAL PHASES ACCORDING TO THE VARIOUS SERIES STUDIED, ARE NEVERTHELESS INTERCGRRELATEDt SR-NAJ V-NI-CR-Z 
N. ALTHOUGH THE QUALITY OF THE APATITES IS ALHOST CONSTANT, IT IS NOTEWORTHY THAT THERE IS NO RELATION BETWEEN THE PROP 
ORTION OF THESE INTERCORRELATED ELEHENTS AND THE PROPORTION OF PHOSPHATE; IN FACT, THEY SEEH TO CHARACTERIZE THE SEDIHEN 
TARY ENVIRONHENT. THEIR PRESENCE SEEHS TO BE LINKED TO THAT OF PHOSPHORUS, THEIR ABUNDANCE TO THAT OF THE OTHER HAJOR C 
OMPONENTS, ESPECIALLY CLAYS, IT IS INTERESTING TO NOTE THAT HOST OF THE TRACES ARE CONTAINED IN CLAYS WHICH CONSTITUTE 0 
NLY A SHALL FRACTION OF THE ROCK, WHEREAS THE HORE ABUNDANT CARBONATES DO NOT CONTAIN ANY TRACE ELEHENTS, WEATHERING CA 
N HODIFY THE DISTRIBUTION OF TRACES IN PHOSPHORITES.
************************
agi =5-37
author1=PREVOT, LILIANE
author2=LUCAS, JACQUES
year = 1980
title =BEHAVIOR OF SOHE TRACE ELEHENTS IN PHOSPHATIC SEDIHENTARY FORHATIONS
source =IN, BENTOR, Y, K,, ED., MARINE PHOSPHORITES-GEOCHEMISTRY, OCCURRENCE, GENESIS, SOC, ECON, PALEON, HINERAL. SPEC. PUB. N 
0, 29 P, 31-39
abstrct=ABS, FROH THE ANALYSES OF SEDIHENTARY PHOSPHORITES OF VARIOUS ORIGINS, EITHER CARRIED OUT AT THE CENTER OF SEDIHENTOLOG 
Y AND GEOCHEHISTRY OF STRASBOURG, OR GATHERED FROH LITERATURE, THE AUTHORS HAVE TRIED TO DERIVE GENERAL RULES ON THE BEH 
AVIOR OF TRACE ELEHENTS OF THESE ROCKS. SR, BA, V, NI, CR WERE ESPECIALLY EXAHINED, TRACE ELEMENTS WITNESS THE HISTORY 
OF THE ROCK; THEY CORROBORATE THE BIOLOGIC ORIGIN OF PHOSPHORUS CONCENTRATION BY CHARACTERISTICS COMHON TO ALL DEPOSITS 

»
index =BIOLOGICAL_FIXATION
m*m*m*tmtmm*
agi =Q-466 
authorl=PRIftN, J, P, 
year = 1979
title CHARACTERIZATION OF THE F'ALEOENVIRONHENTS OF THE CftHBRIAN PHOSPHORITES OF THE NORTHERN-FLANK OF THE 'MONTAGNE NOIRE, 1 S, 

OF THE HASSIF CENTRAL, FRANCE
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source =IN, PROC*, INT'L COLLOQUIM ON COMPARATIVE GEOLOGY OF PHOSPHATE AND PETROLEUM DEPOSITS, BUR» DE RECHERCHES REQL* ET MINIE 
RE, DOC* BRGM NO* 24, P* 93-111
abstrct=ABS* A STUDY OF THE CAMBRIAN CARBONATE SERIES OF THE NORTHERN FLANK OF THE MONTAGNE NOIRE (FRANCE) LED TO THE RECONSTRU 
CTION OF THE PALEQENVIRONMENTS OF THE PHOSPHATE ROCK OCCURRENCES, THE CALCAREO-PHOSPHATIC SEDIMENTATION TOOK PLACE IN A 
SHALLOW, INTER TO SUB-TIDAL ENVIRONMENT* IT MAS FREQUENTLY INTERRUPTED TEMPORARILY BY EXPLOSIVE AND EXTRUSIVE VQLCANIS 

M» THE MAJOR PHOSPHATOGENETIC PROCESS HAS THE EARLY DIAGENETIC MINERALISATION OF THE MICRITIC BEDS (EPIGENESIS BY HA 
LMYROLYSIS) PRODUCING MINOR PHOSPHATIC HARDGRQUNBS* THERE ARE A NUMBER OF SIMILARITIES BETHEEN THE CAMBRIAN CALCAREO 
-PHOSPHATIC OCCURRENCES OF THE LOW MOUNTAINS TO THE EAST OF LACAUNE AND THE IMPORTANT CAMBRIAN PHOSPHATE DEPOSITS OF ASI 
A AND AUSTRALIA, IN PARTICULAR, IN THE TWO CASES, THE PHOSPHATOGENESIS TOOK PLACE AT LOW LATITUDES*
index =DIAGENESIS

agi =78-45887
QUthori=PRICE, N. B*
author2=CALVERT, S* E.
year = 1978
title =THE GEOCHEMISTRY OF PHOSPHORITES FROM THE NAMIBIAN SHELF
source --CHEM* GEQL* VOLUME 23 PAGES 151-170
index =50UTH-WEST AFRICAIGEOCHEMISTRYfTRACE ELEMENTSfSEDIHENTARY RQCKSfCHEMICALLY PRECIPITATED ROCKStPHOSPHORITEWEDIMENTStCHE
HICALLY PRECIPITATED SEDIMENTSfDIAGENESIStf'RECIPITATIONIPROCESSESIAFRICAfGENESISfENVIRONMENTICONSOLIDATED MATERIALSIUNCO
NSQLIDATED HATE
mmtmmmmttm
agi =6-306
authorl=PRICE, R» A,
year = 1965
title =GEOLOGY, (UPPER FLATHEAD, EAST HALF), FLATHEAD, BRITISH COLOMBIA-ALBERTA
source =CANADA GEOL» SURVEY HAP 1154A (ALSO IN HEHOIR 336), SCALE H63,360, SECTIONS
tmtmmmmmm*
agi =K-101
author i=PRICHARD, C» E.
year = 1951
title =MINERAL RESOURCES OF AUSTRALIA
source PHOSPHATES, BUR* OF Mil*, RES*, GEQL* AND GEOPHYSICS SUMMARY REPORT NO* 29, 36 P*

agi =6-307
authorl=PRINS, P,
year = 1973
title =APATITE FROM AFRICAN CARBONATITES
source =LITHOS, V* 6, NO* 2, P* 133-143, ILLUS,
mttmmtmmmm
agi =K-102
authorl=PRITCHARD, P» H*
Quthor2=COOK, P, J,
year = 1965
title =PHOSPHATE DEPOSITS OF THE NORTHERN TERRITORY
source =IN MCANDREH, J*, ED,, GEOLOGY OF AUSTRALIAN ORE DEPOSITS, 8TH COMM, MIN* HET* CONG, MELBOURNE, V* 1, P* 219-228

agi =P-16
authorl=PRITCHARD, P* «*
author2=COOK, P, J*
year = 1965
title =PHOSPHATE DEPOSITS OF THE NORTHERN TERRITORY
source =PUB, 8TH COMHONW* MIN* METALL* CONOR, AUSTRALIA N* Z,, V, 1, P* 219-220
tmmmmmttmm
ag i =T-76
a>ithorl=PRITCHARD, P,H*
Quthor2=BARRIEi J*
author3=JAUNCEY, U*
year = 1966
title =EXAMINATION OF THE RUM JUNGLE PHOSPHATE DEPOSITS 1962-1964
source =BUR* MINER, RESOUR* AUST* REC* 1966/199 (UNPUBLISHED
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agi =Q-245
Quthorl=PROVO, LINDA J>
author2=KEPFERLE, ROY C,
Quthop3=POTTER, PAUL E>
year = 1978
title =DIVISION OF BLACK OHIO SHALE IK' EASTERN KENTUCKY
source =AM» ASSN OF PETROL* GEOL* BULL*, V* 62/9, P* 1703-1713
mmmmmtttmm
agi =77-25406 
authorl=PUCHELT, H* 
Quthar2=EHHERHANN, R. 
year = 1976
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EDIMENT SYSTEMS, AND DEPOSITED AND ACCUMULATED ON THE FLANKS OF THE STRUCTURAL HIGHS AND IN THE ADJACENT ENTRAPMENT BASI 
NS.
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agi =6-411 
authorl=RIGGS, S.R. 
author2=FREAS, D.H. 
year = 1965
title =STRATIRAPHY AND SEDIMENTATION OF PHOSPHORITE IN THE CENTRAL FLORIDA PHOSPHATE DISTRICT 
source =AM. INST, MINING ENG., PREPRINT NO. 65H84, 13 P.
abstrct=ABS. THE ROCKS EXPOSED IN THE PHOSPHATE DISTRICT ARE OF NEOCENE AGE AND CONSIST OF CLAYEY QUARTZ AND PHOSPHORITE SANDS 0
VERLYING PHOSPHATIC DOLOMITE. THE BONE VALLEY FORMATION IS REDEFINED AS A MARINE PHOSPHORITE CONTAINING PRIMARY PHOSPHO
RITE AND ABUNDANT TERRIGENOUS SEDIMENTS. IT CONTAINS A MIDDLE MIOCENE VERTEBRATE AND INVERTEBRATE FAUNA AND CONFORMABLY
OVERLIES THE HAWTHORN FORMATION CONTAINING SIMILAR INVERTEBRATE FAUNA. A NEW, UNNAMED FORMATION, WITH PLIOCENE AND PLE
ISTOCENE FAUNA AND CONTAINING REWORKED PHOSPHORITE, OVERLIES THE BONE VALLEY DISCONFORMABLY. ITS PHOSPHORITE IS DERIVED
FROM THE SUBJACENT BONE VALLEY BY POST-MIDDLE MIOCENE EROSION AND DEPOSITION IN STREAM CHANNELS AND MARGINAL MARINE ENV
IRONHENTS. THE BONE VALLEY CONTAINS TWO MAIN TYPES OF PRIMARY MARINE PHOSPHORITE. QRTHOCHEHICAL PHOSPHORITE, A DIRE
CT PRECIPITATE OF MICROCRYSTALLINE PHOSPHORITE (MICROSPHORITE), OCCURS AS A CEMENT OR BINDER IN THIN BEDS. ALLOCHEMICAL
PHOSPHORITE CONSISTS OF CLASTIC PHOSPHORITE PARTICLES THAT WERE ORIGINALLY FORMED AS MICROSPHORITE ON ANOTHER PART OF T

HE SHELF. LITHOCHEMICAL PHOSPHORITES ARE FRAGMENTS OF OLDER PHOSPHORITE ROCKS OR SEDIMENTS THAT HAVE BEEN ERODED AND
WORKED BACK INTO THE SEDIMENTS OF A YOUNGER AGE. THESE CONSTITUTE THE BULK OF THE PHOSPHORITE OF THE UNNAMED FORMATION

THE FOURTH CLASS OF PHOSPHORITE IS THE METACHEMICAL, A PRODUCT OF SUPERGENE ALTERATION WHICH IS SUPERIMPOSED ON TH
E STRATIGRAPHY.
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agi =5-438
author1=RIGGSi S.R.
year = 1979
title ENVIRONMENTS OF DEPOSITION OF THE SOUTHEASTERN UNITED STATES CONTINENTAL SHELF PHOSPHORITES
source =IN, BURNETT, W.C. AND SHELDON, R.P., EDS., REPORT ON THE MARINE PHOSPHATIC SEDIMENTS WORKSHOP, EAST-WEST CENTER, HON., H 
AWAII, P. 11-12

abstrct-ABS. THE WELL-KNOWN MIOCENE PHOSPHORITES OF THE SE UNITED STATES COASTAL PLAIN, EXTEND SEAWARD ONTO THE ATLANTIC CONTINE 
NTAL SHELF. ON THE SHELF THE PHOSPHORITES OCCUR BOTH IN THE HIOCENE BEDS IN THE SUBSURFACE AND IN THE SURFACE SEDIMENTS 
SOUTH OF CAPE HATTERAS, N.C. THE SURFACE SEDIMENTS GENERALLY CONTAIN BETWEEN 1 TO 4 PERCENT PHOSPHATE GRAINS, HOWEVER, 
IN ONSLOW BAY, N.C., WHERE THE MIOCENE PHOSPHORITES CROP OUT ON THE SHELF, THERE IS A BROAD ZONE WHERE THE PHOSPHATE GR 

AINS OCCUR IN EXCESS OF 4 PERCENT AND LOCALLY REACH 40 PERCENT OF THE SEDIMENT. IT IS PRESENTLY FELT THAT THE PHOSPHORI 
TE IN THE SURFACE SEDIMENTS IS NOT MODERN BUT RATHER IS BEING ERODED FROM THE HIOCENE AND REWORKED INTO THE SURFACE SEDI 
MENTS. SINCE THE CONTINENTAL SHELF PHOSPHORITES ARE PART OF THE SAME EXTENSIVE MIOCENE SEDIMENT SYSTEH WHICH PRODUCE 
D THE PHOSPHORITES IN THE REGION BETWEEN FLORIDA AND NORTH CAROLINA, THE ENVIRONMENTS OF DEPOSITION ARE ALSO MUCH THE SA 
ME. PHOSPHORITE SEDIMENTATION WAS PRIMARILY CONTROLLED BY REGIONAL STRUCTURAL HIGHS SUCH AS THE OCALA ARCH AND THE SANF 
ORD HIGH IN FLORIDA, THE BEAUFORT ARCH IN SOUTH CAROLINA, AND THE CAPE FEAR ARCH IN NORTH CAROLINA. THE COASTAL MARINE 
AND NEARSHORE SHELF ENVIRONMENTS AROUND THESE STRUCTURAL HIGHS WERE THE PRIMARY SITES OF PHOSPHORITE FORMATION AND DEPOS 
ITION. IN THE SHALLOWER COASTAL ENVIRONMENTS, THE PHOSPHORITE FORMED PRIMARILY AS MICROSPHORITE HUD AND INTRACLASTIC GR 
AINS. DOHNSLOPE, IN THE NEARSHORE SHELF ENVIRONMENTS, SILT AND FINE SAND-SIZED PELLETAL PHOSPHORITES WERE THE DOMINANT P 
HOSPHATE COMPONENT FORMED.
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author1=RIGGS, S,R*
year = 1980
title "STRUCTURAL CONTROL OF PHOSPHORITE SEDIMENTATION DURING THE HIOCENE IN THE SOUTHEASTERN UNITED STATES
source =GEQL* SQC* OF AM, ABSTRACTS WITH PROGRAMS, V, 12, NO, 4 P* 206
abstrct=ABS* SEDIHENTOLOGICAL AND STRATIGRAPHIC STUDIES DEMONSTRATE THAT THREE SCALES OF STRUCTURES HAVE CONTROLLED THE FQRHATIO 
N AND SUBSEQUENT DEPOSITION OF THE MIOCENE HAWTHORN AND PUNGO RIVER PHOSPHORITES IN SE UNITED STATES* THE FIRST ORDER S 
TRUCTURES, THE OCALA ARCH--SE GEORGIA EMBAYMENT-CAPE FEAR ARCH--HATTERAS EMBAYMENT, DEFINE THE REGIONAL LIMITS OF THE P 
HOSPHOGENIC SYSTEM AND PROVIDE THE EXTENSIVE COASTAL AND SHELFAL DEPOSITIONS. ENVIRONMENTS* MAJOR PHOSPHATE SEDIMENTATIO 
N WAS CONCENTRATED ALONG THE NOSE AND FLANKS OF THE TWO MAJOR ARCH STRUCTURES, DECREASING INTO THE EMBAYMENTS* SUPERIMP 
OSED ON THE REGIONAL FRAMEWORK IS A SERIES OF SECOND ORDER STRUCTURAL HIGHS AND ADJACENT BASINS* EACH MAJOR STRUCTURAL 
SHOALING SYSTEM, ESSENTIAL FOR THE FORMATION OF THE PHOSPHATE, AND THE NECESSARY ACCUMULATION BASINS, HAS THE POSSIBILIT 
Y OF CONTAINING ONE OR MORE PHOSPHATE DISTRICTS DEPENDING UPON THE SIZE AND GEOMETRY OF THE SYSTEM AND THE SUBSEQUENT GE 
OLOGIC HISTORY* THE THIRD ORDER STRUCTURES REPRESENT THE DETAILED TOPOGRAPHY OF THE SECOND ORDER STRUCTURES* THE SPECI 
FIC LOCATION, SIZE AND GEOHETRY OF THE ENTRAPMENT BASINS WHERE THE PHOSPHATES ACCUMULATE, IS DICTATED BY THE GENESIS OF 
THE TOPOGRAPHIC FEATURES (I.E. STRUCTURAL DEFORMATION, PRIMARY DEPOSITIONAL PROCESSES, SUBAERIAL OR SUBMARINE EROSION, 0 
R GROUNDWATER SOLUTION AND COLLAPSE ASSOCIATED EITHER WITH THE PRE-PHOSPHATE UNITS OR CONTEMPORANEOUS WITH PHOSPHATE DEP 
OSITION), INDIVIDUAL OR GROUPS OF MINES OCCUR WITHIN THIS LEVEL OF STRUCTURAL CONTROL*
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aqi =S-259
Quthorl=RIGGS, S*R*
author2=LEWIS, D*U*
Quthor3=HINE, A*C*
year =198!
title =HIOCENE PHOSPHORITE SEDIMENTATION ON ATLANTIC CONTINENTAL SHELF, ONSLOW BAY, NORTH CAROLINA, EABS*]
source =AM* ASSN OF PETROL* GEOL* BULL,, V* 65, NO* 5, P* 979
abstrct=ABS* AN EXTENSIVE SEQUENCE OF PHOSPHORITES OUTCROPPING ON THE ATLANTIC CONTINENTAL SHELF OF ONSLOW BAY, NORTH CAROLINA, 
HAS BEEN DELINEATED BY UTILIZING A SERIES OF VIBRACORES AND HIGH RESOLUTION SUBBOTTOM PROFILES (3*5 KHZ, UNIBOOH, AND SP 
ARKER). THIS BROAD OUTCROP BELT EXTENDS 100 KM FROM WESTERN BOGUE BANKS, SOUTHWESTWARD ACROSS THE SHELF TOWARD THE OUTE 
R PART OF FRYING PAN SHOALS OFF CAPE FEAR, NORTH CAROLINA* ALONG THE OUTCROP ZONE THE TERTIARY PHOSPHORITES HAVE BEEN A 
ND ARE PRESENTLY BEING ERODED, SUPPLYING REWORKED PHOSPHATE GRAINS IN DILUTED CONCENTRATIONS TO THE ASSOCIATED THIN PLEI 
STOCENE TO RECENT SEDIMENT AND ROCK BLANKET* THE TERTIARY PHOSPHORITES ARE PRIMARILY AN INTERBEDDED SEQUENCE OF MUDDY, 
QUARTZOSE PHOSPHORITE SANDS; PHOSPHATIC DOLQSILTSJ AND FOSSILIFEROUS, DOLOMITIC, PHOSPHATE, QUARTZ SANDS, THE SEDIMENT 
SEQUENCE CLOSELY RESEMBLES THAT FOUND IN THE AURORA AREA OF THE NORTH CAROLINA PUNGO RIVER BASIN, A MAJOR MINING DISTRI 

CT, AND IS PRESENTLY CONSIDERED TO BE THE PUNGO RIVER FORMATION OF MIDDLE MIOCENE AGE* THESE PHOSPHORITES UNCONFORMABLY 
OVERLIE THE SLIGHTLY GLAUCONITIC, CALCAREOUS, FINE QUARTZ SANDS, CALCARENITES, AND SANDY, MOLDIC LIMESTONES OF LOWER MI 

OCENE AND/OR OLIGOCENE AGE* SMALL PARTS OF THE UPDIP OUTCROP BELT OF THE TERTIARY PHOSPHORITES, AS WELL AS THE DOWNDIP 
SECTION TO THE SOUTHEAST, ARE COVERED BY A THICKENING SEQUENCES OF FOSSILIFEROUS, CLAYEY, QUARTZ SANDS OF THE YORKTOWN F 
ORMATIQN (PLIOCENE)* THE DISTRIBUTION OF THE TERTIARY PHOSPHORITE IS PRIMARILY RELATED TO THE CAPE FEAR ARCH, A MAJOR C 
OASTAL PLAIN STRUCTURAL ELEMENT, AND IS LOCALLY CONTROLLED WITHIN ONSLOW BAY BY SEVERAL SECOND ORDER STRUCTURAL FEATURES 
AND ASSOCIATED ENTRAPMENT BASINS,
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agi =5-458
authorl=RIGGS, S*R.
year = 1981
title =THE RELATIONSHIP OF MIOCENE PHOSPHORITE SEDIMENTATION TO STRUCTURE IN THE ATLANTIC CONTINENTAL MARGIN, SE UNITED STATES
source =AM* ASSN OF PETROL, GEOL* BULL*, V, 65, P* 1669
abstrct=ABS, REGIONAL SEDIMENTOLOGIC AND STRATIGRAPHIC STUDIES OF MIOCENE PHOSPHORITES ON THE CONTINENTAL MARGIN OF THE SOUTHEAS 
TERN UNITED STATES DEMONSTRATE A STRONG STRUCTURAL CONTROL OVER THE FORMATION AND DEPOSITION OF MAJOR CONCENTRATIONS OF 
PHOSPHORITE IN THE HAWTHORN AND PUNGO RIVER FORMATIONS* THE FIRST-ORDER STRUCTURES CONTROLLED THE REGIONAL LIMITS OF TH 
E PHOSPH06ENIC SYSTEM AND PROVIDED THE NECESSARY DEPOSITIONAL ENVIRONMENTS* MAJOR PHOSPHATE SEDIMENTATION WAS CONCENTRA 
TED ALONG THE NOSE AND FLANKS OF THE OCALA ARCH AND CAROLINA PLATFORM AND DECREASED TO A MINIMUM INTO THE INTERVENING SO 
UTHEAST GEORGIA AND HATTERAS EMBAYMENTS, RECENT DISCOVERIES OF MIOCENE PHOSPHORITE ON THE NORTH CAROLINA CONTINENTAL SH 
ELF r IN COMBINATION WITH THE EXTENSIVE "LAG' DEPOSITS OF PHOSPHATE ON THE BLAKE PLATEAU, REPRESENTS A MAJOR PHOSPHOGENIC 
SYSTEM WHICH OCCUPIES A POSITION RELATIVE TO THE CAROLINA PLATFORM THAT IS ANALAGOUS TO THAT OF THE MAJOR CENTRAL AND S 
OUTH FLORIDA PHOSPHOGENIC PROVINCE RELATIVE TO THE OCALA ARCH, SUPERIMPOSED UPON THE REGIONAL STRUCTURAL FRAMEWORK I 
S A SERIES OF SECOND-AND THIRD-ORDER STRUCTURAL HIGHS AND ADJACENT BASINS* EACH STRUCTURAL HIGH PRODUCING A PLATFORM 
OR SHOALING ENVIRONMENT WITH THE NECESSARY ASSOCIATED ACCUMULATION BASINS, MAY CONTAIN ONE OR MORE PHOSPHATE DEPOSITS* 
THE SPECIFIC LOCATION, SIZE, AND GEOMETRY OF THE RESULTING DEPOSIT IS DICTATED BY THE FOLDING OR FAULTING, SUBAERIAL OR 
SUBMARINE EROSION, PRIMARY DEPOSITIONAL PROCESSES, GROUNDWATER SOLUTION AND COLLAPSE, ETC, THE LOCATION OF THE SECOND- 
AND THIRD-ORDER STRUCTURES AND THE FIRST-ORDER STRUCTURAL HIGHS DICTATES THE SUBSEQUENT DEPOSITIONAL-EROSIONAL HISTORY 
, THE LATTER DETERMINES THE ULTIMATE PRESERVATION AND DEGREE OF SECONDARY ALTERATION OF EACH PHOSPHATE DEPOSIT,
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agi =S-459
authorl=RIGGS, S,R»
author2=LEHIS, D,H,
author3=HINE, A.C,
author4=SNYBER, S»U.
year = 1981
title =DEPQSITIONAL PATTERNS OF THE NEOGENE SEDIMENTS AROUND THE CAROLINA PLATFORM ON THE MID-ATLANTIC CONTINENTAL SHELF, (ABS, 

)
source =AM, ASSN, OF PETROL* GEOL, BULL,, V, 65, P, 1669
abstrct=ABS, AN EXTENSIVE NETWORK OF HIGH RESOLUTION UNIBOOM SL'BBOTTOM SEISMIC PROFILES IN COMBINATION yiTH NINE-HETER VIBRACORE 
S yERE OBTAINED ACROSS THE NORTH CAROLINA CONTINENTAL SHELF IN ONSLOy BAY* THE RESULTING DATA HAS DELINEATED AN EXTREME 
LY COMPLEX DEPOSITIONAL PATTERN OF THE NEOGENE SEDIMENTS AROUND THE EAST AND SOUTHEAST FLANK OF THE CAROLINA PLATFORM* 
THIS MAJOR BROAD PLATFORM STRUCTURE TRENDS SOUTHEAST ACROSS THE MID-ATLANTIC SHELF AND CONSISTS OF PALEOGENE AND CRETACE 
OUS SEDIHENTS, THE NEOGENE SECTION r DOMINATED BY THE MIOCENE PUNGO RIVER FORMATION, FORMS A COMPLEX CLINOFORM SEDIMENT 
PACKAGE yHICH DIPS AND THICKENS EASTWARD AND SOUTHEASTyARD FROM THE PLATFORM MARGIN* THIS SEDIMENT PACKAGE CONSISTS OF 
NUMEROUS DEPOSITIONAL SEQUENCES WHICH ARE ABRUPTLY TRUNCATED BY EROSIONAL SURFACES AND ASSOCIATED CHANNELS, EACH CHANNE 
LING SYSTEM WAS SUBSEQUENTLY FILLED DURING THE FOLLOyiNG DEPOSITIONAL REGIME* THE DEPOSITIONAL SEQUENCES r WHICH MAY REF 
LECT THIRD-AND FOURTH-ORDER CYCLICAL EVENTS, ARE CHARACTERIZED BY INTERBEDDED LITHOLOGIES CONSISTING OF PHOSPHORITE SA 
NDS, PHOSPHATIC FORAMINIFERAL MUDS, DOLOSILTS, AND CALCAREOUS QUARTZ SANDS, DEPOSITION OF THE PUNGO RIVER FORMATION RFF 
LECTS DEPOSITION ON A MAJOR SECOND-ORDER TRANSGRESSIVE CYCLE* THUS, THE UPPER PORTION WAS DEPOSITED OVER THE EDGE OF TH 
E CAROLINA PLATFORM FILLING NUMEROUS EROSIONAL CHANNELS IN THE UNDERLYING SEDIMENTARY UNITS, POST-DEPOSITIONAL FOLDING 
FOLLOWED BY SUBSEQUENT EROSIONAL CYCLES SEVERELY TRUNCATED THE SEDIMENTS AGAIN* THIS RESULTED IN A SERIES OF FLEXURE BA 
SINS AND CHANNELS, FILLED WITH PUNGO RIVER SEDIMENTS, OCCURRING ON TOP OF THE CAROLINA PLATFORM AS ISOLATED OUTLIERS* T 
HE COMPLEX DEPOSITIONAL EROSIONAL PATTERNS OF THE PUNGO RIVER SEDIMENTS REFLECT SEVERAL ORDERS OF COMPLEX CYCLICAL SEDIM 
ENTATION TAKING PLACE ON THE CONTINENTAL SHELF DURING THE MIOCENE,
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authorl=RIGGS f S»R»
author2=LEHIS, D»U.
author3=SCARBOROUGH, ft.K.
author4=SNYDER, S,W,
year = 1981
title =CYCLIC DEPOSITION OF THE UPPER TERTIARY PHOSPHORITES OF THE NORTH CAROLINA COASTAL PLAIN AND THEIR RELATIONSHIP TO GLOBA 
L SEA LEVEL, CABS.]
source =AM, ASSN OF PETROL* GEOL, BULL,, NO, 5, P, 979, EABS, ONLY]? SOUTHEASTERN GEOLOGY (PAPER IN PRESS)
abstrct=ABS, THE UPPER TERTIARY PHOSPHORITES IN THE AURORA AREA OCCUR WITHIN THE MIOCENE PUNGO RIVER FORMATION (UNITS A, B, C, A 
ND D) AND THE PLIOCENE YORKTOWN FORMATION (LOWER AND UPPER UNITS), THESE UNITS ARE CHARACTERIZED BY THE FQLLJSinti PATTE 
RNS OF SEDIMENTATION, 1, THREE MAJOR EROSIONAL UNCONFORMITIES AND FIVE DIASTEHIC SURFACES MARK THE BOUNDARIES BETWEEN C 
QNSECUTIVE UNITS AND THE UNDER- AND OVERLYING FORMATIONS, 2, INDURATED CARBONATE SEDIMENTS, WHICH USUALLY CONTAIN EITHE 
R A WEATHERED FOSSIL ASSEMBLAGE OR ARE COMPLETELY MOLDIC, CAP EACH UNIT, THE CARBONATE SURFACES LOCALLY CONTAIN A ROCK- 
BORING INFAUNA AND ARE OFTEN PHOSPHATIZED, 3, PHOSPHATE SEDIMENTATION BEGAN IN UNIT A AND INCREASED TO A HAXIHUM THROUG 
H UNIT C, WAS NEGLIGIBLE IN UNIT D, WAS RE-INITIATED IN THE LOWER YORKTOWN, AND WAS NON-EXISTENT IN THE UPPER YORKTOWN, 
4, PHOSPHATE CONCENTRATION GENERALLY INCREASES UPWARD WITHIN EACH UNIT UNTIL CARBONATE SEDIMENTS BECOME IMPORTANT, THEN 
THE PHOSPHATE DECREASES, 5, THE DOMINANT CARBONATE WITHIN EACH UNIT IS AS FOLLOWS: UNIT A AND B, DOLQSILTf UNIT C, CAL 

CITIC MICRITEJ UNIT D, DOLOSILT WITH ABUNDANT CALCITE SHELL MATERIAL; AND BOTH YORKTOWN UNITS, CALCITIC HICRITE WITH ABU 
NDANT CALCITE SHELLS, THIS SEQUENCE OF UPPER TERTIARY SEDIMENT UNITS SUGGESTS A CYCLICAL PATTERN CONTROLLED BY GLOBA 
L EUSTATIC SEA LEVEL FLUCTUATIONS, EACH DEPOSITIONAL UNIT, ITS CARBONATE CAP, AND THE ASSOCIATED DIASTEHIC SURFACES COR
-RELATE WITH ESTABLISHED THIRD ORDER SEA LEVEL CYCLES, UNITS A, B, AND C APPEAR TO REPRESENT THE HAXIMUH TRANSGRESSIVE P 
ORTION OF THE SECOND ORDER MIOCENE SUPERCYCLE, PHOSPHATE SEDIMENTATION WAS COINCIDENT WITH THE TRANSGRESSION? THE MAXIM 
UM DEPOSITION OCCURRED DURING THE HIGHEST LEVEL OF THE SEA, UNIT D WAS DEPOSITED ONLY OVER THE EASTERN PORTION OF THE A 
REA AS A REGRESSIVE FACIES OF THE SUPERCYCLE, THE PLIOCENE YORKTOWN SEDIMENTS WERE DEPOSITED DURING THE NEXT SUPERCYCLE 
, THE LOWER YORKTOWN WAS DEPOSITED DURING THE SUBSEQUENT REGRESSIVE PHASE,
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source =GEQL* SOC, OF AH, ABSTRACTS WITH PROGRAMS, V, 14, P, 77
abstrct=ABS* IN A 310 KH2 PORTION OF ONSLOW BAY, N,C*, THE PLEISTOCENE/HOLOCENE SAND SHEET CONTAINS GREATER THAN 3 PERCENT P205 
WITH LOCAL SAHPLES UP TO 18 PERCENT P2Q5. THE SAND SHEET VARIES FROM 0 TO 3H THICK AND LIES UPON MIOCENE SEDIHENTS WHIG 
H DIP OFF THE SE FLANK OF THE MID-CAROLINA PLATFORM HIGH* A MINOR PORTION OF THE PHOSPHATE IS PETROGRAPHICALLY AND CHEH 
ICALLY SIMILAR TO THE PHOSPHATES IN THE UNDERLYING PUNGO RIVER FH* AND PROBABLY HAS BEEN REWORKED* HOWEVER, THE BOHINAN 
T PHOSPHATE COHPONENT HAS NO COUNTERPART WITHIN THE OLDER SEDIMENTS* THREE INDEPENDENT LINES OF EVIDENCE SUGGEST THAT T 
HE LATTER PHOSPHATE GRAINS ARE OF PLEISTOCENE/HOLOCENE AGE, 1) MORE THAN THIRTEEN URANIUN SERIES AGE DATES SUGGEST THE 
PRESENCE OF A COHPONENT WITHIN THE SAHPLES THAT COULD BE YOUNGER THAN 150,000 YEARS B*P* 2) FORAMINIFERA THAT ARE PLEIS 
TOCENE TO RECENT IN AGE OCCUR IN VARIOUS STAGES OF PHOSPHATIZATION (INCLUDING INTERNAL FILLINGS, SURFACE ENCRUSTATIONS, 
AND REPLACEMENT OF CALCAREOUS TESTS), 3) PETROGRAPHIC AND CHEHICAL ANALYSES DEMONSTRATE ALL DEGREES OF PHOSPHATE DEVELO 
PHENT RANGING FROH THE INITIAL PHASE TO A DOHINANTLY PHOSPHATE PHASE! GRAINS OF THE LATTER PHASE HAVE LOWER PERCENT P205 
AND HIGHER CAO/P205 RATIOS THAN THE HIOCENE PHOSPHATE GRAINS* TWO PLAUSIBLE SOURCES OF PHOSPHORUS MAY EXPLAIN THIS PLE 
ISTOCENE/HQLOCENE PHOSPHOGENIC EPISODE* 1) THE COINCIDENT DISTRIBUTION OF HIGH PHOSPHATE CONCENTRATIONS IN THE PLEISTOC 
ENE/HOLOCENE SEDIHENTS WITH THE PUNGO RIVER PHOSPHORITE OUTCROP BELT SUGGESTS A POSSIBLE DERIVATION BY CHEMICAL DISSOLUT 
ION OF THE OLDER SEDIMENTS AND REPRECIPITATION WITH THE YOUNGER SEDIMENTS* 2) HAJOR SEA LEVEL TRANSGRESSIONS AND THE AS 
SOCIATED SHIFTS IN THE GULF STREAM RESULT IN UPWELLING AND ENCROACHMENT OF NUTRIENT-RICH WATERS ONTO THE CONTINENTAL SHE 
LF ACROSS THE TOPOGRAPHIC HIGH OF FRYING PAN SHOALS*
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outhorl=RIGBS, S*R* 
year = 1982
title =PHOSPHATIC BACTERIA IN THE NEOCENE PHOSPHORITES OF THE ATLANTIC COASTAL PLAIN-CONTINENTAL SHELF SYSTEH 
source =GEOL* SQC, OF AH* ABSTRACTS WITH PROGRAMS, V* 14, P» 77
abstrct=ABS, PETROGRAPHIC STUDIES AND HICROANALYSES UTILIZING AN SEH EQUIPPED WITH AN X-RAY SPECTROGRAPHIC ANALYZER SUGGEST THAT 

THE PHOSPHATE IN ALLOCHEMICAL GRAINS OCCURS DOMINANTLY IN TUO FORMS, 1) VERY UNIFORM 0*5 TO 2,0 MICRON DIAHETER SPHERES 
, WHICH OCCUR INDEPENDENTLY OR FORM CHAINS AND MASSED COLONIES THAT DISPLAY VARIOUS STAGES OF CELL DIVISION, AND ARE INT 
ERPRETED TO BE FOSSIL BACTERIAL CELLS* 2) THESE MORPHOLOGICAL STRUCTURES ARE EMBEDDED IN A CRYPTOGRAINED MATRIX WHICH IS 
FINER THAN 0,1 MICRON* LEACHING OF THE INTRACLASTIC ALLOCHEMICAL GRAINS, BOTH IN NATURE AND IN THE LAB, DISSOLVES THE 

GRAINS FROM THE SURFACE INWARD, THE CRYPTOGRAINED MATRIX IS HORE READILY DISSOLVED CAUSING THE DISSEMINATED SPHERES TO 
BE EXPOSED ON THE ALLOCHEMICAL GRAIN SURFACES AND IN SOLUTION PITS, THE SPHERES APPEAR TO BE ENCASED IN A SLIGHTLY LESS 
SOLUBLE SHEATH WHICH TEMPORARILY PROTECTS THEM FROM DISSOLUTION? ONCE THE SHEATH IS DISSOLVED, THE REMAINDER OF THE SPH 

ERE RAPIDLY DISSOLVES* LEACHING OF THE PELLETAL ALLOCHEHS PROGRESSES SIMILARLY, EXCEPT THERE IS PREFERENTIAL DIOSOLUTIO 
N OF THE GRAIN INTERIOR, THIS LEADS TO A TEMPORARY STAGE CHARACTERIZED BY A THIN EXTERIOR 'EGGSHELL 1 COHPOSED OF A DENS 
E MASS OF COALESCED BACTERIAL CELLS, THIS LAYER IS INTERPRETED TO REFLECT A MUCILAGINOUS GRAIN COATING PRODUCED BY HOST 
ORGANISMS IN THE PROCESS OF FECAL EXCRETION AND SUBSEQUENT BACTERIAL PROCESSES, WHEN PHOSPHORUS IS ABUNDANTLY AVAILABL 

E FROM EITHER THE SURROUNDING WATERS OR THE DECOMPOSITION OF ORGANIC MATTER, BACTERIA MOBILIZE AND FIX EXCESS PHOSPHORUS 
AS INORGANIC MATERIAL WITHIN INTERNAL VOLUTIN GRANULES, IT IS HYPOTHESIZED THAT THE PHOSPHORUS-RICH CELL IS THEN TRANS 

FORMED DURING POST-MORTEH ALTERATION TO A CELL OUTLINE OF PHOSPHATE WITH SMOOTH SURFACE TEXTURES* WITH GEOLOGIC TIME, T 
HE CELL IS RECRYSTALLIZED INTO A RADIATING AGGREGATE OF CARBONATE FLUORAPATITE CRYSTALS WHICH PRODUCE A 'RASPBERRY 1 SURF 
ACE TEXTURE ON THE MODIFIED BACTERIAL CELL*
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abstrct=ABS, AN EXTENSIVE NETWORK OF HIGH RESOLUTION UNIBOOM/SPARKER/3,5 KHZ SUBBOTTOM SEISMIC PROFILES IN COMBINATION WITH 9 H 
VIBRACORES WERE OBTAINED ACROSS THE NORTH CAROLINA CONTINENTAL SHELF IN ONSLOW BAY* THE RESULTING DATA HAS DELINEATED A 
DEPOSITIONAL PATTERN OF NEOCENE SEDIMENTS AROUND THE E FLANK OF THE CAPE FEAR ARCH* THIS BROAD SE TRENDING STRUCTURAL 

HIGH, LOCATED ON TOP OF THE OLDER CAROLINA PLATFORM, HAS CONTROLLED THE DEPOSITION AND DISTRIBUTION OF CENOZOIC UNITS AC 
BOSS THE MID-ATLANTIC SHELF* THE NEOCENE SECTION IS DOMINATED BY THE HIOCENE PUNGO RIVER FORMATION, A DOHNDIP THICKENIN 
G SEDIMENT WEDGE WHICH DIPS E AND SE OFF THE CAPE FEAR ARCH* THE PUNGO RIVER CONSISTS OF NUMEROUS DEPOSITIONAL SEQUENCE 
S, EACH ABRUPTLY TRUNCATED BY AN EROSIONAL SURFACE AND ASSOCIATED CHANNELS* THE DEPOSITIONAL SEQUENCES, WHICH HAY REFLE 
CT THIRD- AND FOURTH-ORDER CYCLICAL EVENTS WITHIN THE HID-MIOCENE SECOND-ORDER TRANSGRESSIVE CYCLE, ARE CHARACTERIZED BY 
INTERBEDDED LITHOLOGIES CONSISTING OF PHOSPHORITE SANDS, PHOSPHATIC FORAHINIFERAL MUDS, DOLOSILTS, AND CALCAREOUS QUART 

Z SANDS* SOHE PHOSPHORITE SANDS ALSO OCCUR IN THE HOLOCENE SAND SHEET WHICH FORMS A THIN DISCONTINUOUS COVER ON THE PUN 
GO RIVER SEDIHENTS IN THE FRYING PAN AREA*
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CHROIC PHLOGOPITE, RICHTERITE-ARFVEDSONITE AND MAGNETITE, IMPORTANT ACCESSORIES ARE PYROCHLORE, ZIRCON AND NIOBIAN RUTI 
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title PERIODICITY PHOSPHATE SEDIMENTATION IN THE GEOLOGIC RECORD
source =IN, BURNETT, W,C, AND SHELBON, R,P, f EDS,, REPORT ON THE MARINE PHOSPHATIC SEDIHENTS WORKSHOP, EAST-WEST RES, SYSTEMS IN 
ST., HON,, HAWAII, P, 31 
abstrct=ABS, MODERN SEDIHENTOLOBIC STUDIES HAVE BEEN HOST HELPFUL IN IMPROVING AN UNDERSTANDING OF ANCIENT SEDIMENTARY CARBONATE
S, EVAPQRITES, AND DETRITAL ROCKS* STUDIES OF SUBMARINE PHOSPHATE ROCKS SHOULD EQUALLY HELP IN INTERPRETATION OF ANCIEN 
T PHOSPHATE ROCKS, BUT THE ANALOGY IS NOT ALWAYS STRAIGHT FORWARD, ONSHORE DEPOSITS IN PERU, FOR EXAMPLE, SEEK TO BE QU 
ITE DIFFERENT FROM THE OFFSHORE DEPOSITS DISCUSSED IN THIS WORKSHOP, THERE ARE, HOWEVER, SOME SIMILARITIES BETWEEN THE 
ONSHORE HIDCENE AND SHALLOW OFFSHORE MODERN DEPOSITS IN THE PERU AREA, IN GENERAL, THE LITHOFACIES APPEAR TO BF QUITE S 
IMILAR BUT THE GEOMETRIES ARE DIFFERENT* A RESOURCE OF APPROXIMATELY 37 X 10(9) TONS OF PHOSPHATE ROCK EXISTS IN THE ON 
SHORE SECHURA DESERT DEPOSITS, IT MUST TAKE A SPECIAL KIND OF PROCESS TO FDRH SUCH AN EXTENSIVE DEPOSIT, CONTRARY T 
0 EARLIER STATEMENTS, THE PHOSPHORIA FORMATION HAS BEEN INTERPRETED TO HAVE BEEN DEPOSITED NOT IN AN EPICONTINENTAL SEA, 
BUT IN AN UPWELLING AREA OFF A WESTERN CONTINENTAL MARGIN SIHILAR IN SOHE RESPECTS TO THE MODERN ENVIRONMENT OFF PERU/C 

HILE,
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source =IN, SHELDON, R,P», BURNETT, W,C,, EDS,, FERTILIZER MINERAL POTENTIAL IN ASIA AND THE PACIFIC, EAST-WEST CENTER, HON,, HI 

, P, 191-205
abstrct=ABS. THE GEOCHEMICAL CYCLE OF PHOSPHORUS INCLUDES A COLD? DEEP-OCEAN-WATER, PHOSPHORUS SINK THAT RECYCLES INTO THE SHALL 
OW-WATER BIOSPHERE BY VERTICAL MIXING, AT THE PRESENT TIHE, WATER OF THIS DEEP-OCEAN SINK IS APPARENTLY UNDERSATURATED 
WITH RESPECT TO APATITE, EVEN AT SHALLOW-WATER AREAS OF UPHELLING OCEAN CURRENTS, APATITE PROBABLY IS BEING PRECIPITATED 
DIAGENETICALLY WITHIN THE MARINE SEDIHENTS FROM INTERSTITIAL WATERS, BUT NOT AT THE SEDIMENT-WATER INTERFACE, IN ANCI 

ENT OCEANS IN SHALLOW AREAS WASHED BY UPWELLING OCEAN CURRENTS, IT PROBABLY AT TIHES WAS PRECIPITATED PRIMARILY AT THE S 
EDIMENT WATER INTERFACE, THIS DIFFERENCE BETWEEN THE PRESENT AND PAST OCEANS CONFORMS WITH THE EMPIRICALLY DERIVED HYPO 
THESES OF EPISODICITY OF PHOSPHATE DEPOSITION OF EARLIER WORKERS, A GENERAL HYPOTHESIS OF THE EPISODICITY OF MARINE 
PHOSPHATE DEPOSITION CAUSED BY VARIATIONS OF DEEP OCEAN CIRCULATION IS SUMMARIZED AS FOLLOWS,* 1) EPISODES OF PHOSPHOGENE 
SIS OCCUR AT THE ONSET OF EPISODES OF OCEANIC VERTICAL MIXING AFTER EPISODES OF STABILITY, DURING WHICH THE PHOSPHORUS C 
ONTENT OF THE DEEP-OCEAN HAS BUILT UP TO HIGH LEVELS, 2) THE MAJOR PHOSPHOGENIC EPISODES OF THE CRETACEOUS TO EARLY TERT 
IARY ARE DUE TO PHOSPHORUS WITHDRAWAL FROH THE DEEP-OCEAN, PHOSPHORUS SINK PRIMARILY BY EQUATORIAL UPHELLING AT THE TIME 
OF HIGH-LEVEL, WARM SEAS, AND 3) THE MAJOR PHOSPHOGENIC EPISODES OF THE CAHBRIAN, ORDOVICIAN AND PERMIAN PERIODS AND TH 
E MIOCENE EPOCH ARE DUE TO PHOSPHORUS WITHDRAWAL FROM THE DEEP-OCEAN, PHOSPHORUS SINK, 
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abstrct=ABS, DURING THE HESOZDIC AND CENOZOIC ERAS, MAJOR GLOBAL PHOSPHOGENIC EPISODES OCCURRED DURING THE UPPER CRETACEOUS-EDGE 
NE AND MIOCENE EPOCHS, A MINOR PHOSPHOGENIC EPISODE OCCURRED DURING THE JURASSIC PERIOD, THE JURASSIC AND HIOCENE P 
HOSPHOGENIC PROVINCES WERE PRIMARILY LOCATED ON THE EASTERN SIDES OF OCEANS ON CONTINENTAL SHELVES WHERE UPWELLING OCEAN 
PALEOCURRENTS WERE ASSOCIATED WITH PALEOTRADE WINDS, MAJOR EXCEPTION ARE THE MIOCENE PHOSPHORITES OF THE SOUTHEASTERN 
UNITED STATES WHICH PROBABLY WERE ASSOCIATED WITH THE PALEO-GULF STREAM, AND THE HIOCENE PHOSPHORITES OF THE CHATHAM RIS 
E, NEW ZEALAND, WHICH POSSIBLY WERE ASSOCIATED yiTH THE ANTARCTIC CIRCUMPOLAR PALEOCURRENT, THE HIOCENE PHOSPHORITES PR
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OBABLY yERE THE RESULT OF INCREASED VERTICAL OCEANIC CIRCULATION, HAINLY TRADEyiND BELT COASTAL UPWELLING, JURASSIC PHO 
SPHORITES APPEAR TO BE PALEO-QCEANOGRAPHICALLY ANALOGOUS TO THE MIOCENE PHOSPHORITES, THE LATE CRETACEOUS-EOCENE PHO 
SPH06ENIC PROVINCE yAS PRIMARILY AN EAST-WEST EQUATORIAL CIRCUHGLOBAL PROVINCE OF TETHYS AND PACIFIC SEAMQUNTS, THE UPP 
ER CRETACEOUS-EOCENE PHOSPHORITES OF THE ATLANTIC PALEO-OCEAN CONTINENTAL SHELVES IN TOGO, GABON, SENEGAL, AND BRAZIL AR 
E AN EXCEPTION TO THE DISTRIBUTION, THE HAJOR UPPER CRETACEOUS-EOCENE PHOSPHORITES PROBABLY WERE THE RESULT OF VERTICAL
CIRCULATION DUE TO EQUATORIAL DIVERGENT UPWELLING, TERTIARY AND hESOZOIC PHOSPHOGENIC EPISODES APPEAR TO BE DUE TO 

A COMBINATION OF THE ONSET OF INCREASED RATES OF OCEANIC CIRCULATION AFTER PERIODS OF OCEANIC STABILITY, PERIODS OF HIGH
SEA LEVEL, AND FAVORABLE PALEOGEOGRAPHY,
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abstrct=ABS, PHOSPHOGENESIS IN THE PHANEROZOIC RECORD OCCURRED DURING TWO TYPES OF EXTREHE PALEQCLIHATIC-PALEOCEANOGRAPHIC CONDI 
TIONS EACH CAUSING INTENSE OCEANIC CIRCULATION. ONE yAS WHEN THE POLAR REGIONS MERE COLD DUE TO LOW SEA-LEVEL AND RESTR 
ICTED POLAR OCEANS (MADE EVEN LOWER BY GLACIATION) RESULTING IN MERIDIONAL HEAT TRANSFER PRIHARILY BY ATMOSPHERIC PROCE3 
SES, THIS RESULTED IN STRONG, PERSISTENT WINDS (PARTICULARLY TRADE WINDS), AND STRONG SHALLOW OCEANIC GYRAL CURRENTS G 
IVING INTENSE EASTERN BOUNDARY CURRENT UPWELLING. THE CORRELATION OF LOW SEA-LEVEL, RESTRICTED POLAR SEAS OF POLAR GLAC 
IATION, INTERIOR DESERT EOLIANITES, AND EASTERN BOUNDARY CURRENT PHOSPHORITES OCCURRED IN THE HIOCENE TO HOLOCENE, JURAS 
SIC (WITHOUT GLACIATION), PERMIAN, EARLY CARBONIFEROUS (MISSISSIPPI) AND ORBOVICIAN TIMES, THE SECOND EXTREME CONDITI 
ON WAS WHEN POLAR REGIONS WERE WARM DUE TO HIGH SEA-LEVEL AND OPEN POLAR OCEAN OR OCEANS RESULTING IN MERIDIONAL HEAT TR 
ANSFER PRIMARILY BY POLAR-EQUATORIAL DEEP CONVECTION CURRENTS, WITH ASSOCIATED EQUATORIAL UPWELLING, WINDS AND WIND-DRI 
VEN OCEAN CURRENTS WERE WEAK AND VARIABLE, THE CORRELATION OF WIDESPREAD EPEIRIC SEAS, WARM POLAR REGIONS, WARM DEEP OC 
EAN WATER AND EQUATORIAL PHOSPHORITES OCCURRED IN THE EOCENE. LATE CRETACEOUS AND CAMBRIAN TIMES, AT OTHER TIMES WITH H 
ODERATE PALEOCLIMATIC AND PALEOCEANOGRAPHIC CONDITIONS, OCEANIC CIRCULATION WAS MODERATE, THE DEEP OCEAN WAS AN INCREASE 
D GEOCHEHICAL SINK FOR PHOSPHORUS AND OTHER NUTRIENTS, OCEANWIDE ANOXIC EVENTS OCCURRED AT PARTICULARLY STAGNANT TIMES, 
AND PHOSPHORITE AND EOLIANITE DEPOSITION WAS INSIGNIFICANT,
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WITH RESPECT TO APATITE, EVEN AT SHALLOW-WATER TEMPERATURES AND PRESSURES, IN THE PRESENT OCEAN IN SHALLOW-WATER AREAS 
OF UPWELLING OCEAN CURRENTS, APATITE PROBABLY IS BEING PRECIPITATED DIAGENETICALLY WITHIN THE MARINE SEDIMENTS FROM INT 
ERSTITIAL WATERS, BUT NOT AT THE SEDIMENT-WATER INTERFACE, IN ANCIENT OCEANS IN SHALLOW AREAS WASHED BY UPWELLING OCEAN 
CURRENTS, IT PROBABLY AT TIMES WAS PRECIPITATED PRIMARILY AT THE SEDIMENT WATER INTERFACE, THIS DIFFERENCE BETWEEN THE 
PRESENT AND PAST OCEANS CONFORMS WITH THE EMPIRICALLY DERIVED HYPOTHESES OF EPISODICITY OF PHOSPHATE DEPOSITION OF EARL 

IER WORKERS, A GENERAL HYPOTHESIS OF THE EPISOCIDITY OF MARINE PHOSPHATE DEPOSITION CAUSED BY VARIATIONS OF DEEP OCE 
AN CIRCULATION IS SUMMARIZED AS FOLLOWS? 1) EPISODES OF PHOSPHOGENESIS OCCUR AT THE ONSET OF EPISODES OF OCEANIC VERTIC 
AL MIXING AFTER EPISODES OF STABILITY, DURING WHICH THE PHOSPHORUS CONTENT OF THE DEEP-OCEAN HAS BUILT UP TO HIGH LEVELS 
, 2) THE MAJOR PHOSPHOGENIC EPISODES OF THE CRETACEOUS TO EARLY TERTIARY ARE DUE TO PHOSPHORUS WITHDRAWAL FROM THE DEEP- 
OCEAN PHOSPHORUS SINK PRIMARILY BY EQUATORIAL UPWELLING AT THE TIME OF HIGH-LEVEL, WARM SEAS, AND 3) THE MAJOR PHOSPHOGE 
NIC EPISODES OF THE CAMBRIAN, ORBOVICIAN AND PERMIAN PERIODS AND THE MIOCENE EPOCH ARE DUE TO PHOSPHORUS WITHDRAWALS FRO 
M THE DEEP-OCEAN, PHOSPHORUS SINK PRIMARILY BY TRADE-WIND-BELT UPWELLING
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AND OF MENKA-SHQ, TAIWAN ARE DESCRIBED, CHEMICAL ANALYSES OF 38 SAMPLES ARE GIVEN, THERE ARE NO SPRINGS, NO FUEL, AND
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LCITE. HOWEVER, CONDA ROCK WAS USED FOR 3, AND ORGANIC HATTER COULD INTERFERE WITH SOLUTION SO THAT ONLY COMPLETE DISSO
LUTIOH WAS POSSIBLE*
mtmmmmmtm*
agi =P-58
authorl=SIHKISS, K.
year = 1964
title =PHOSPHATES AS CRYSTAL POISONS OF CALCIFICATION
source =BIOL. REV., V. 39, P, 487-515
mmmmmmmm
agi =6-332
author 1=SIHHONS, W. B., JR.
author2=RADCLIFFE, D. R.
year = 1969
title =COHPOSITION OF APATITE FROH NORTH CAROLINA AND SOUTH GEORGIA PHOSPHORITES, CABS.]
source =GEQL, SOC, OF AH. ABS. WITH PROGRAHS, FT. 4 ? SOUTHEASTERN SEC», P. 75-76
mmmmmmmm
agi =P-43
authorl=SIHONYI, J. S.
year = 1963
title "PRELIMINARY REPORT ON INVESTIGATIONS OH THE PHOSPHATE DEPOSITS ON VANUA VATU ISLAND IN THE LAU GROUP
source =DEPT. AGRIC. FIJI (UNPUBLISHED)
abstrct=HAINLY ON BENEFICIATION AND PLANT TRAILS BUT GIVES RESULTS OF ANALYSES BEFORE AND AFTER BENEFICIATION (BY CALCINING).
mmt*mmtmtm*t
agi =K-161
authorl=SIHPSON, D. R.
year = 1964
title =NATURE OF ALKALI CARBONATE APATITE
source =AM. HINERAL., V. 49, P. 363-376
index =MARINE_6EOLOGY+CALC!UM_CARBQNATE
mmmnnmmmn
agi =H-529
authorl=SIHPSON, D. R.
year = 1966
title =EFFECTS OF MAGNESIUM ON THE FORMATION OF APATITE
source =AM. HINERALOGIST, V. 51, NOS. 1-2, P. 205-209, TABLES
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AND WITH THE UPTAKE THERE IS A CONCOMITANT RELEASE OF SODIUM AND PHOSPHATE FROM THE CRYSTALS, AGITATION OF DURANGO, ME
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TENT AND CRYSTALLINITY WITH INCREASING PH ANB DECREASING PHOSPHATE CONCENTRATION* IN VERY DILUTE SOLUTIONS, THE PH BEPE 
NDENCE IS LESS SIGNIFICANT* AT PH ABOUT 8-9, APATITE FORMED IN DILUTE SOLUTIONS CONTAINS ABOUT 3*5 WT* PERCENT C02» HE 
ATING TO 900 DEG* C CAUSES THE LOW C02, POORLY CRYSTALLINE APATITE FORMED OF 8 TO DECOMPOSE IN PART TO yHITLOCKITE,
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author 1=SIMPSON, DALE R* 
year = 1969
title =PRECIPITATION OF GYPSUM, BRUSHITE, AND APATITE, EftBS*]
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source =GEQL, SOC, OF AH, ABB, yiTH PROGRAMS, PT, 4, SOUTHEASTERN SEC,, P, 76
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author2=MESURIEB, L, E,
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title =MINYULITE, A NEy PHOSPHATE MINERAL FROH BANBARA6AN
source =J, HAT, HIST, SCL SOC,, WESTERN AUSTRALIA 4, P, 33-37
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agi =0-294 
authorl=SINGH, A, 
Quthor2=SIMONYI, J, S, 
year = 1971
title =REPORT ON THE INVESTIGATION OF LAU PHOSPHATE 
source =AGRIC, DEPT, FIJI (UNPUBLISHED)
abstrct=HOST OF THE GEOLOGICAL SECTION IS TAKEN DIRECTLY FROH PREVIOUS REPORTS, BUT MANY NEW ANALYSES ARE GIVEN, MUCH OF THE RE 
PORT DEALS yiTH THE FIELD TRIALS,
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authori=SINGH, I,B,
author2=RAI, V,
year = 1977
-,itle =ON THE OCCURRENCE OF STROHATOLITES IN THE KROL FORMATION OF NAINITftL AREA AND ITS IMPLICATIONS ON THE AGE OF KROL FORMAT
ION

source CURRENT SCI,, V, 46, NO, 21, P, 736-738 
abstrct=NQTE, CHARACTERISTIC ASSEMBLAGE OF PROTER020IC (MIDDLE RIPHEAN) STROMATOLITE CONOHYTON GARGANICUS, BAICALIA BICALICA, CO

LQNELLU SP, IS RECORDED FROM UPPER KROL SEDIMENTS OF NAINITAL AREA, A LATE PRECAHBRIAN AGE ASSIGNED AND CORRELATED UITH
CALC ZONE OF FITHORAGARH? SHALI, DEOBAN LIMESTONE, VINBHYAN AND ARAVALLI SEDIMENTS,
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title =A CRITICAL REVIEW OF THE FOSSIL RECORDS IN THE KRQL BELT SUCCESSION AND ITS IMPLICATIONS IN THE BIOSTRATIGRAPHY AND PALA
EOGEOGRAPHY OF THE LESSER HIMALAYA 
source =JOUR, PAL, SOC, IND,, V, 25, P* 148-169 
abstrct=NOTE, AN EXCELLENT AND METICULOUS REVIEW OF FOSSIL AND SEDIMENT RECORDS FROM TAL FORMATION IN LESSER HIMALAYA* MOST OF
THE FOSSIL IDENTIFICATIONS HAVE BEEN PROVED TO BE DEFECTIVE, FOSSIL RECORDS AND THE SEDIMENTARY FACIES IDENTIFIED BY EA
RLIER WORKERS HAVE BEEN QUESTIONED, AUTHENTICITY OF MANY RECORDS QUESTIONED, GIVES AN EXCELLENT INSIGHT INTO THE STATE 
OF FLUX IN WHICH GEOLOGY OF TAL IS RESTING, PRECAMBRIAN AGE IS SUGGESTED FOR THE TAL FORMATION, FOSSIL RECORDS HAVE B

EEN RELATED TO MARINE TRANSGRESSION OVER A PRECAMBRIAN BASEMENT, SYNCHRONOUS WITH TRANSGRESSIONS IN THE PENINSULAR INDIA

mtmttmmt**mm
agi =Q-293
authorl=SINGH, J, N,
author2=BAFNft, P, C,
author3=SIROYA, 0, S,
year = 1978
title =JHAMARKOTRA PHOSPHORITE DEPOSITS AND ITS ASSOCIATION WITH STROMATOLITES, EABS.3
source WORKSHOP ON STROMATOLITES, UDAIPUR, PROC,, P, 33-34
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author3=SIROYA, 0,8. 
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title =GEOLOGY OF STROMATOLITE BEARING PHOSPHORITE DEPOSIT OF JHAMARKOTRA DISTRICT, UDAIPUR 
source =PROC,, WORKSHOP ON STROMATOLITES 1978, GEOL, SURVEY IND,, MISC, PUBL* N0,44, P, 350-357
abstrct=NOTE. TYPES OF STROMATOLITES, THEIR SALIENT CHARACTERS AND RELATION WITH PHOSPHORITE IN JHAHARKOTRA BASIN HAS BEEN DESCR 
IBED,
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title =HICROFAUNA, AGE, PALAEQENVIRQNHENT AND PALAEOBIQ6EOBRAPHY OF THE TAL FORHATION, LESSER HIHALAYA, BARHWAL IKP,, 
scarce CURRENT SCI*, V, 49, NO, 7, P. 255-261
abstrct=NOTE, ANOTHER GOOD REVIEW OF FOSSIL RECORDS FROH THE TAL FORHATION OF HUSSQORIE AND ADJACENT AREA, HOST EARLIER FOSSIL 
REPORTS QUESTIONED, HEW CRETACEOUS FORAHIHIFERA DESCRIBED FROH HUSSOORIE AREA, AGE OF THE LONER AND MIDDLE TAL FIXED A
S LATE CRETACEOUS, OVERALL SEDIHEHTATIOH PATTERN IN THE TAL BASIN ALSO DISCUSSED,
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source =I,H,I,M, i E,J,E, JOUR,, P, 15-21
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source =MINERAC, HETAL, V, 41, NO, 393, P, 38-47 (IN PORTUGUESE)
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author2=DENISOV, A, P,
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title =SYNTHESIS OF CALCIUM FLUORAPATITE
source =IN SHCHELOCHNYYE PQRODY KOL'SKOGO POLUOSTRQVA} VOPROSY GEOKHIHII (EDITED BY IVAHOVA, T, N,), P, 85-88, IZB, NAUKA LENING
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title =X-RAY DIFFRACTION ANALYSIS TECHNIQUES TO MONITOR COMPOSITION FLUCTUATIONS WITHIN THE MINERAL GROUP-APATITE
source =APPL, 8PECTROSCOPY, V, 22, NO, 5, F, 412-414, TABLES
abstrct=ABS, HYBROTHERMAL SYNTHESIS STUDIES IN PORTIONS OF THE SYSTEM CAO-F2Q5-H2Q-CG2-F HAVE PRODUCED APATITES WITH COMPOSITION 

VARIATIONS, THE LATTICE CONSTANTS OF THE APATITES HAVE BEEN DETERMINED USING COMPUTER ANALYSES OF X-RAY POWDER DIFFRAC 
TION DATA, BY THIS METHOD COMPOSITIONAL FLUCTUATIONS OF A PHASE WITHIN A HIXTUftE CONTAINING SEVERAL PHASES CAN BE HONIT 
QRED, LATTICE CHARACTERISTICS OF HYDROXYAPATITE (MOLAR CAQ/P2Q5=3,3) SYNTHESIZED AT PRESSURES OF 2 ? 000 BARS AND TEMPERA 
TURES FROM 300 BEG, TO 800 DEC, C FROM BULK COMPOSITIONS OVER THE RANGE 2,0 TO 5,0 CAO/P205 ARE DISCUSSED,
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title HYDROCARBON POTENTIAL NORTH OF SNAKE RIVER PLAIN OF IDAHO AND MONTANA, [SHORT NOTE3 
source =U, S, GEOL, SURV,, PROF, PAP, 1100, P* 55
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title =LATE PALEOZOIC DEPOSITIONAL PATTERNS SUGGEST SEPARATE CRUSTAL RESPONSES NORTH AND SOUTH OF EASTERN SNAKE RIVER PLAIN
source =U, S, GEOL, SURV,, PROF, PAP, 1100, P, 65
index =IBAHQ+STRUCTURAL GEQLOGYITECTQNICSISEBIMENTATIONIBEPQSITIQNtPALEOZGICtSEBIMENTARY ROCKS-HITHQSTRATIGEAPHYIPHQSPHQRIA FO
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year = 1979
title =PHOSPHORITES IN THE UPPER CRETACEOUS CONTINENTAL DEPOSITS OF THE AMUR-ZEYA BASIN
source =SOV, GEOL, GEOPHYS,, V, 20, NO, 12, P, 112-117
abst.rct=ABS, THIS PAPER DESCRIBES THE FIRST FINDING OF DISTINCTIVE CALCIC PHOSPHATES ON THE ALLUVIAL-LACUSTRINE DEPOSITS OF THE 
TSA8AYAN SUITE IN THE AMUR-ZEYA BASIN, THESE PHOSPHORITES, WHICH ARE USUALLY ASSOCIATED WITH SIDERITE, CONTAIN UP TO 15 
-30 PERCENT P205, EVIDENCE FOR THE WIDESPREAD OCCURRENCE OF SUCH PHOSPHORITES IN THE HESOZOIC CONTINENTAL BASINS IN THE 
EAST OF THE ASIATIC CONTINENT IS CITED,
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title ORGANIC MATERIAL AND ITS MINERAL PRODUCTION IN WATER OF THE BLACK SEA
source =IN ORGANICHESKOYE VESHCHESTVO SOVREHENNYKH I ISKOPAYEMYKH OSADKOV, P, 16-34, SKETCH MAP, AKAD, NAUK SSSR, OTD, NAUK ZEML
E, KOM, QSAD, PQROD, MOSCOW 
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abstrct=NOTE, DEPTH DISTRIBUTION OF ORGANIC CARBON, NITROGEN, AND PHOSPHORUS, CONTENT OF HUMUS, BACTERIA, 
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title SEDIMENTATION ARGILEUSE ET PHOSPHATEE EH DAHOMEY
source =BULL, SQC, GEOL, FR, 7E SER,, 1? (2), F% 150-153
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title CONTRIBUTION A L 'ETUDE DU PROBLEHE DU PHOSPHATE EH COLOMBIA
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year = 1964
title =SEBIMENTQLQGIE ET RECHERCHE DES GISEMENTS SEDIMENTAIRES DE PHOSPHATE
source =IN AMSTUTZ, G, C,, ED», SEDIMENTOLOGY IH ORE GENESIS, ELSEUIER, P, 137-142
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author2=FAUCOHHIER, D,
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title INFLUENCE POSSIBLE DE CERTAINS FACTEURS BIOLOGIQUES SUR LA GEOCHIMIE DES SEDIMENTS
source =FREHCH BUR, DE RECHERCHES GEOLOGIQUES ET hlHIERES, BULL, 2, SEC, 4, NO, 4, P, 209-228, 4 FIGS,, 3 TABLES
abstrct=ABS, POSSIBLE INFLUENCE OF SOME BIOLOGIC FACTORS OH THE GEOCHEMISTRY OF SEDIMENTS,
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author 1=SLAHSKY, M, 
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title =REPARTITION ET POSSIBILITIES DE CONCENTRATION DE L'URANIUH DANS LES PHOSPHATES SEDIMENTAIRES, [ABS,3
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year = 1979
title LOCATION OF PHOSPHATE DEPOSITS IN SEDIMENTARY BASIHS
source =IN, PROC», INT'L COLLOQUIM ON COMPARATIVE GEOLOGY OF PHOSPHATE AND PETROLEUM DEPOSITS, BUR, DE RECHERCHES GEOL, ET MIHIE 
RE, DOC, DE BRGM HO, 24

abstrct=ABS, PHOSPHATE DEPOSITS RANGE IH AGE FROM PRECANBRIAN TO RECENT? BUT THE MAIN PERIODS FOR PHOSPHATE FORMATION ARE PRECA 
MBRIAN-CAMBRIAN AND ESPECIALLY PERMIAN, SENONIAN-EOCENE AND MIOCENE, FAVORABLE PERIODS FOR PHOSPHATE SEDIMENTATION A 
RE CHARACTERIZED BY A WARMER CLIMATE WITH UPWELLING CURRENTS AND DEVELOPMENT OF DEPOSITS RICH IN ORGANIC HATTER OF PLANK 
TONIC ORIGIN, ORGANOGENIC BEHTHIC LIMESTOHE OR SILICEOUS FACIES ARE ASSOCIATED WITH THESE DEPOSITS, REGIONS FAVOURI 
NG PHOSPHATE SEDIMENTATION ARE GENERALLY LOCATED NEAR LOW LATITUDES AND CONNECTED WITH GOOD COMMUNICATIONS WITH THE OPEN 
SEA AND WITH UPWELLING CURRENTS HIGHLY PRODUCTIVE OF PLANKTON, PHOSPHATE DEPOSITS FORM AND CONCENTRATE IN PHOSPHATE SE 

DIMENTATION ZONES WITHIN TRAPS WHOSE CHARACTERISTICS DIRECTLY DETERMINE DEPOSIT SIZE,
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title =HEST AFRICAN INFRACAMBRIAN PHOSPHORITES, CABS*]
source =IN, COOK, P,J, AND SHER60LB, J,H*» EDS*, PRGTERQZOIC-CAMBRIAN PHOSPHORITES, CANBERRA PUB, & PRINT, CO. PTY, LTD,, AUSTRA 
LIA, P, 51

abstrct=ABS, PHOSPHORITES ARE LOCATED OH THE WESTERN (EAST SENEGAL) AND THE EASTERN (WEST OF RIVER NIGER AREA) SIDES OF THE WEST 
AFRICAN CRATQN, THE AREA WEST OF THE RIVER HAS THE HOST IHPORTANT PHOSPHATE DEPOSITS* THESE ARE DISTRIBUTED BETWEEN 
THE REPUBLICS OF NIGER, HAUTE VOLTA AND BENIN, THE PHOSPHATE SEQUENCE IS CONSIDERED TO HAVE AN INFRACftHBRIAN AGE (ABQU 
T 650 M,Y*), THE SEQUENCE GENERALLY COHHENCES WITH A TILLITE, WHICH IS FOLLOWED BY LIMESTONE, PELITES, AND CHERT ASSOCI 
ATED WITH PHOSPHORITES* THE MAIN PHOSPHORITE IS CQHHQNLY SEVERAL HETRES THICK AND HAS ft P205 CONTENT BETWEEN 20 AND 25 
PERCENT* IN A DRILLHOLE AT TAPOA, THE MAIN ORE IS 60 M THICK* THE ORE IS GENERALLY PELLETAL (PHOSPHORITE), AND IS FINE 
R-GRAINED IN HAUTE VOLTA (KOIUARI) THAN IN NIGER OR BENIN, WHERE IT IS MIXED HITH HORE TERRIGENOUS MATERIAL, IN EAST 3E 
NEGAL THE PHOSPHATE IS LESS REGULAR AND HAS STROMATOLITE TEXTURES*
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title =ANCIENT UPMELLING MODELS! UPPER CRETACEOUS AND EOCENE PHOSPHORITE DEPOSITS AROUND BEST AFRICA
source =IN, SHELDON, R.P., BURNETT, «,C,, EDS,, FERTILIZER MINERAL POTENTIAL IN ASIA AND THE PACIFIC, EAST-WEST CENTER, HON., HI 

, P, 145-158
abstrct=ABS» PHOSPHORITE DEPOSITS FROM GABON, TOGO, SENEGAL, MOROCCO? AND TUNISIA ARE LOCATED ON THE WEST AFRICAN CONTINENTAL HA 
RGINS IN MARINE UPPER CRETACEOUS AND EOCENE COASTAL BASINS AND HAD GOOD CONNECTIONS WITH PALEOOCEANIC UPWELLING CURRENTS 
, CARBONATES, CHERTS, CLAY HINERALS RICH IN SILICA, AND PHOSPHORITES, ARE THE MOST COMMON FACIES OF THESE BASINS IN WHI 
CH THE SEDIHENTS WERE DEPOSITED IN CONDENSED SEQUENCES* IN EVERY CASE, RESTRICTION OF PARTS OF THE BASINS WAS IHPORTANT 
IN THE ACCUMULATION OF PHOSPHATE,
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source =FR«, BUR, RECH, GEQL, MINIERES, BULL, NO, 1, P. 43-61, ILLUS,
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QbstPct=THE FUNDAMENTAL PROBLEM IN PHOSPHATE DEPOSITION IS THE NATURE OF CONDITIONS RESULTING IN DEPOSITION OF THE PHQSPHATIC BE 
POSITS INSTEAD OF THE USUAL TYPES AS SHALE, SANDSTONE, CONGLOMERATE OR LIMESTONE, THE NECESSARY PHOSPHATE HAY CONE FROM 
REWORKED IGNEOUS ROCKS OR SEDIMENTARY ROCKS, OR GUANO, DEPOSITION OF PHOSPHATE OCCURS ONLY UNDER SPECIAL CONDITIONS OF E 
NVIRONHEHT RELATED TO DENUDATION OF THE LAND AND THE RESULTANT CONDITIONS IN MAJOR SEDIMENTARY BASINS, CERTAIN REGIONS Q
F THE EARTH ARE KNOWN TO BE FAVORABLE FOR PHOSPHATIC DEPOSITION AND OTHER REGIONS ARE AS CLEARLY UNFAVORABLE, DETAILED S 
TUDIES ARE NtuZCC&Y TO ISOLATE AND EVALUATE THE FACTORS INVOLVED, THE RELATIONSHIP OF SECONDARY URANIUM MINERALIZATION 
REQUIRES SPECIAL ATTENTION, IN SENEGAL, FOR EXAHPLE, THE URANIUM TENOR OF ALUMINUM PHOSPHATE BEDS GREATLY EXCEEDS THAT 0 
F CALCIUM PHOSPHATE BEDS, THE AIRBORNE SCINTILLOHETER HAS LED TO MANY STERILE INVESTIGATIONS BECAUSE IT MASKS ANOMALIES 
EASILY,
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TERTIARY, THESE GUYOTS HAVE HEIGHTS UP TO 2333 FATHOMS ABOVE THE SURROUNDING SEA FLOOR; THEIR FLAT-TOPPED PLATFORMS AR 

E AT DEPTHS RANGING FROM 50-500 FATHOMS BELOW PRESENT SEA LEVEL, REEF FORMATIONS ARE FOUND ALONG THE EDGES AND ON THE T 
OPS OF THE GUYOTS, VOLCANIC ROCKS DREDGED FROM THESE TRUNCATED UNDERSEA MOUNTAINS ARE ALKALINE OLIVINE BASALTS WITH LAR 
GE AOGITE, OLIVINE AND PLAGIOCLASE PHENQCRYSTS IN A GLASSY MATRIX, LIMESTONES DREDGED FROM THE GUYOTS ARE EITHER HARD, 
LIGHT BROWN, MASSIVE FORAMINIFERAL LIMESTONES OR GREY, POROUS LIMESTONES COMPOSED MAINLY OF SKELETAL MATERIAL, USING FO 
RAMINIFERAL EVIDENCE, WE ASSIGN AN AGE FOR THE LIMESTONE ACCUMULATION OF LATE PLIOCENE OR EARLY PLEISTOCENE, PHOSPHORIT 
E IS ALSO PRESENT AND IB THOUGHT TO BE FORMED FROM THE REPLACEMENT OF CARBONATE IONS IN CALCAREOUS MATERIAL BY PHOSPHATE 
IONS, THERE IS SOME EVIDENCE OF DIRECT PRECIPITATION OF PHOSPHATIC MATERIAL AS COATINGS ON MANY OF THE BASALT SAMPLES,
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source =GEOL, SOC. OF AM, ABSTRACTS WITH PROGRAMS, V. 14, P» 84
abstrct=ABS, INTERPRETATIONS OF HIGH-RESOLUTION SEISMIC REFLECTION PROFILES, SUPPLEMENTED BY LITHO- AND BIO-STRATIBRAPHIC ANALYS 
ES OF 9M VIBRACORES, HAVE DELINEATED THE TERTIARY STRUCTURAL FRAMEWORK AND RESULTING BEPOSITIONAL PATTERNS OF ONSLOW BAY 
, N.C* THE PALEOGENE SECTION IS A NE-SW STRIKING BAND OF SUCCESSIVELY-YOUNGER ONLAPPING SEQUENCES WHICH CLOSELY PARALLEL 
S THE MID-CAROLINA PLATFORM HIGH OF THE CAPE FEAR ARCH. THE NEOCENE DEPOSITIONAL PATTERNS, HOWEVER, ARE DOMINATED BY SE 
VERAL LOCAL STRUCTURES WHICH WERE ACTIVE DURING THE MIOCENE EPOCH. IN NE OHSLOW BAY, THE MIOCENE SEQUENCES THICKEN ABRU 
PTLY ACROSS, AND CHANGE STRIKE TO PARALLEL THE NORTH-SOUTH ORIENTED WHITE OAK LINEAMENT. IN SW ONSLOW BAY, THESE SEQUEN 
CE3 AGAIN CHANGE STRIKE AND THICKEN ALONG THE CAPE FEAR MONOCLINE. SEVERAL SHALLOW MIOCENE OUTLIERS, WHICH ARE THE SURF 
ICIAL EXPRESSION OF SUBBOTTOM 'FLEXURES', WERE ALSO IDENTIFIED. HOST OF THESE STRUCTURES ARE COINCIDENT WITH MAPPED MAG 
NETIC AND/OR BOUGUER GRAVITY ANOMALIES, SOGG8ESTING THEY ARE THE SURFICIAL EXPRESSION OF DIFFERENTIAL MOVEMENT ALONG OLD 
ER BASEMENT STRUCTURES WITHIN THE CAROLINA PLATFORM. THE TIMING OF DEFORMATION ASSOCIATED WITH THESE STRUCTURES AS WELL 
AS OTHERS ALONG THE SE U.S. CONTINENTAL MARGIN INDICATES A REGIONAL TECTONIC EVENT, PERHAPS CASUALLY RELATED TO THE RAP 
ID SEA-FLOOR SPREADING EVENT WHICH WAS RESPONSIBLE FOR THE HIOCENE TRANSGRESSION AS CALCULATED BY PITMAN (1978) (2ND-ORD 
ER TE SUPERCYCLE), NORTH OF ONSLOW BAY, THE MIOCENE SEQUENCES THIN ABRUPTLY ACROSS THE CAPE LOOKOUT HIGH? A PRE-HIOC 
ENE TOPOGRAPHIC HIGH PRODUCED BY DIFFERENTIAL EROSION DURING THE PROLONGED PERIOD OF SUBAERIAL EXPOSURE BETWEEN THE TH1. 
1 AND TM1.4 3RD-ORDER, SEA-LEVEL HIGH STANDS. OTHER SIGNIFICANT EROSIONAL EVENTS WERE FOUND TO BE IMPORTANT IN DEVELOP! 
NG SMALL DEPOSITIONAL BASINS WITHIN THIS TRAILING-EDGE CONTINENTAL MARGIN.
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agi =S-469
authorl=SNYDER, S.W.P.
author2=HINE, A.C.
authof3=RIGGS? S.R.
title =M!OCENE SEISMIC STRATIGRAPHY, STRUCTURAL FRAMEWORK AND GLOBAL SEA LEVEL CYCLICITY- NORTH CAROLINA CONTINENTAL SHELF
source =SOUTHEASTERN GEOLOGY (IN PRESS)
abstrct=ABS. STRATIGRAPHIC INTERPRETATION OF OVER 1000 KM OF HIGH RESOLUTION SEISMIC REFLECTION DATA HAS DELINEATED THE STRATIGR 
APHIC AND STRUCTURAL FRAMEWORK FOR SEVERAL MIOCENE DEPOSITIQNAL SEQLENCES WITHIN THE CAROLINA PLATFORM OF ONSLOW BAY, NO 
RTH CAROLINA. COMPARISON OF THE OBSERVED STRATIGRAPHY WITH PUBLISHED SEISMIC, MAGNETIC, GRAVITY AND CORE HOLE DATA INDI 
CftTES THAT THE DISTRIBUTION, THICKNESS AND DEPOSITIONAL PATTERN OF EACH SEQUENCE HAS BEEN CONTROLLED BY! (1) THE REBIONA 
L TECTONIC FRAMEWORK, (2) SEVERAL LOCAL. SECOND-ORDER STRUCTURAL FEATURES; AND (3) GLOBAL EUSTATIC SEA LEVEL FLUCTUATION 
S. THE INTERPRETED MIOCENE TRANSGRESSIVE AND REGRESSIVE HISTORY IS COMPATIBLE TO SYNCHRONOUS EVENTS IN THE CONTINENT 
AL MARGINS AND CRATONIC BASINS OF THE WORLD. EACH OF THE MAJOR DEPOSITIONAL SEQUENCES AND ASSOCIATED UNCONFORMITIES COR 
RESPOND TO ESTABLISHED SECOND AND THIRD ORDER GLOBAL CYCLE. THE MIDDLE MIOCENE PUNGO RIVER FM REPRESENTS A SECOND ORDER 
SUPERCYCLE. SEVERAL MAJOR UNCONFORMITIES IDENTIFIED WITHIN THE PUNGO RIVER FM VIA HIGH RESOLUTION SEISHIC PROFILING AL 
LOW US TO SUBDIVIDE THIS UNIT INTO FOUR DISCRETE DEPOSITIONAL SEQUENCES - EACH TENTATIVELY ASSIGNED TO A SEPARATE THIRD 
ORDER GLOBAL CYCLE. SIMILARLY, THE PLIOCENE YORKTOHN FM CAN BE SEPARATED INTO TWO DISTINCT DEPOSITIONAL SEQUENCES, EACH 
CORRESPONDING TO AN INDIVIDUAL THIRD ORDER GLOBAL CYCLE.
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authorl=SQCCI, A.Hi
outhor2=SOMHER, H.A,
year = 1981
title =PALEQPHOBPHATE DETERMINATIONS! POTENTIALLY USEFUL PALEO-OCEANOSRAPHIC TOOL, CABSJ
source =AM, ASSN OF PETROL* GEOL, BULL., V. 65, NO, 5, P, 995
abstrct=ABS, USING RECENT HYBROBRAPHIC DATA FROH THE INDIAN OCEAN, yE HAVE DERIVED AN EMPIRICAL RELATION THAT PREDICTS PGRQ-) C
ONCENTRATIONS (HICROGRAM - ATOHS/L) FROH THE CONCENTRATION OF DISSOLVES 02 AND TEHPERATURE (DEG, C), WHERE POR(3-)= 4.8 
2 - 2,26 LOG T-0,30 DISSOLVED 02, THE DELTA 13C AND DELTA 180 OF CERTAIN SPECIES OF PLANKTONIC FORAHINIFERA HAVE BEEN D 
EMGNSTRATED TO BE FUNCTIONS OF APPARENT OXYGEN UTILIZATION (AOU= 205,0 - 100DELTA 13C) AND TEMPERATURE (CALCULATED FROH
THE DELTA 180 AND DELTA 13C OF PLANKTONIC FORAHINIFERA), SUBSTITUTED INTO EQUATION ABOVE PERHITS DETERMINATIONS OF PAL 
EOPHOSPHATE CONCENTRATIONS FOR FOSSIL OCEANS, IN REWRITTEN FORM I POR(3-)= (43,5U6,0>-7,43 LOG T) - (43,5 02 SATURATED
SEAHATER (ML/D-205.0 - 100 DELTA 13O/145.0, A COMPARISON OF THE POR(3-) VALUES CALCULATED FROH RECENT FORAMS COLLECT 

ED FROH 14 SITES IN THE INDIAN OCEAN WITH RECENT HYDROGRAPHIC VALUES SHOWED NO SIGNIFICANT DIFFERENCES CH= 0,91, B = 0, 
28, R= 0,89). HAVING MEASURED THE ISOTOPIC CONCENTRATIONS OF DELTA 13C AND DELTA 130 OBTAINED FROH 5 SPECIES OF PLA 
NKTONIC FORAMINIFERA FROH TyQ CORES IN THE ARABIAN SEA, HE ATTEMPTED DOWN-CORE PALEOPHOSPHATE DETERMINATIONS, FQRAMINIF 
ERA WERE COLLECTED FROH THREE TIHE HORIZONS IN EACH CORE, THE 0, 9, AND 18 THOUSAND YEARS BEFORE PRESENT (KYBP) ISOCHRO 
NS AS DETERMINED FROH DELTA 180 ICE-VOLUME CURVES, USING A LINEAR AGE MODEL, OUR RESULTS INDICATE THAT THE AVERAGE SURF 
ACE AND DEEP HATER (APPROXIMATE 02 MINIMUM DEPTH) PALEOPHOSPHATE CONCENTRATIONS FOR THE THREE ISOCHRONS ARE, RESPECTIVEL 
YI 0,575 AND 2,07 AT 18 KYBP, 0*205 AND 2,30 AT 9 KYBP, AND 0,33 AND 1,91 FOR THE HOLOCENE, THESE DETERMINATIONS HAY IN 
DICATE GREATER PRODUCTIVITY OR UPMELLING AT ? KYBP RELATIVE TO THE HOLOCENE AT 18 KYBP,
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title =PHOSPHORITE-BEARING ROCKS OF THE LAOKAY PROVINCE (VIETNAM)
source =DUYLLETEN NAUCHNO-TEKHNICHESKOI INFORMATSII MINISTERSTVA GEOLOGII QKHRANY NEDR SSSR, NO, 5, (22) (IN RUSSIAN)
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title =LITHOLOGY AND THE PROBLEM OF INCREASING PHOSPHATE RESOURCES 
source =LITOL, POLEZ, ISKOP,, NO, 3,PAGES 103-129 
long =RU
index =PHOSPHATEtRESOURCEStCLASSIFICATIONfPRODUCTIONtGENESIStPROVINCEStSTRATIGRAPHYtPHANEROZQICtGLOBALtECONOHIC GEOLOGYHUSTRI 
BUTION
mmmmmmmm
agi =77-21843
authorl=SOKGLQV, A, S,
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title =THE LITHOLOGY OF PHOSPHORITE DEPOSITS; THE PRINCIPAL MEANS OF ESTABLISHING THE MECHANISH OF DEVELOPMENT AND DISTRIBUTION

OF PHOSPHORITES
source =IN, SOKOLOV, A,S,, ED,, THE LITHOLDGY OF PHOSPHORITE DEPOSITS PAGES 3-12 
long =RU
index =USSRiECONOMIC GEOLOGYiPHOSPHATEiREGIONALiDEPOSITSiGENESISfCOMPOSITIONiPROPERTIESfDISTRIBUTIONiABUNDAHCEiSEDIMENTARY ROC 
KSfCHEMICALLY PRECIPITATED ROCKStPHOSPHORITEfCHEMICAL COMPOSITION
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authorl=SOKOLOV, A, S,
author2=KASIL'NIKQVA, N, A,
Quthor3=SMELKOVA, L, E, (ED, COMM,)
year = 1976
title =LITHOLOGY OF PHOSPHORITE DEPOSITS
source =SCIENCE PUB,, MOSCOW, 187 P.
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authorl=SOKOLOV, A, S, 
Quthop2=KRASIL'NIKOVA, N, A, 
author3=BLISKOVSKII, V. Z, 
author4=GUREVICH, B, 6, 
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title =DEVELOPHENT OF LITHOL06ICAL PHOSPHORITE RESEARCH
source =L!THQL, MINER. RESOUR* VOLUME 12 NO, 5 PAGES 539-545
index =USSR*ECOHOMIC GEQLQGYtPHQSPHATEtSEBIMENTARY ROCKSICHEHICALLY PRECIPITATED ROCKStPHQSPHORITEtFERTILIZERStRESEARCH+HISTOR
Y
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agi =Q-300
authorl=SQKQLQV, A, S,
outhor2=ET AL
year = 1977
title =THE PROGRESS OF LITHQLOGICAL STUDIES OF PHOSPHORITES
source =LITOL I POLEZ, ISKOP,, HO, 5, P, 41-49 (IN RUSSIAN)
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agi =Q-301
authorl=SOKOLQV, A. S.
author2=ET AL
year = 1978
title ^DEVELOPMENT OF LITHOLOGICAL PHOSPHORITE RESEARCH
source =LITHQL, MINERAL RESQUR,, V, 12, NO* 5, P. 539-545 (TRANS, FROM RUSSIAN LITOLOGIYA I POLEZNYE ISKGP,, 1977, P, 41-49)
abstrct=ABS. THIS PAPER SUMMARIZES LITHOLOGICAL-GEOCHEHICAL PHOSPHORITE RESEARCH IN THE USSR DURING THE PAST DECADE, THE DISCOV 
ERY OF PHOSPHORITES IN OLD SIBERIAN (ALTAI-SAYAN) GEOSYNCLINAL DEPOSITS AND ALSO DISCOVERIES ASSOCIATED UITH ANCIENT UEA 
THERING SURFACES ARE REGARDED AS THE HOST IMPORTANT EXPLORATION ACHIEVEMENTS OF THIS PERIOD. THE MOST IMPORTANT CONCLUS 
ION OF THE LITHOLOGIC-PALEOGEOGRAPHIC RESEARCH OF THE PAST TEN YEARS IS CONSIDERED BY THE WRITERS TO BE THE REALIZATION 
THAT PHOSPHORITE ACCUMULATION OCCURRED DURING THE REGRESSIVE PHASES OF PERIODS OF GREAT TRANSGRESSIONS IN EMBAYMENT AND 
STRAITLIKE DASINS SUCH AS THOSE OF ALTAI-SAYAN, RESEARCH CONDUCTED BY THE OCEANOLOGICAL INSTITUTE OF THE ACADEMY OF SC 
IENCES OF THE USSR DURING THIS SAME TEN-YEAR PERIOD HAS BEEN INSTRUMENTAL IN ESTABLISHING TWO AREAS OF RECENT PHOSPHATE 
CONCENTRATION, ONE ON THE SOUTHWEST AFRICAN SHELF, THE OTHER ON THE SHELF OF CHILE AND PERU, THE PAPER CONCLUDES THA 
T 'THE STUDY OF THE LITHOLOGY OF PHOSPHORITIC DEPOSITS AND THE EFFECTS OF BASIC PRINCIPLES OF THE FORMATION CONDITIONS A 
ND DISTRIBUTION PATTERNS OF PHOSPHORITE DEPOSITS LED TO THE RECOGNITION OF THE GEOLOGICAL PREREQUISITES FOR THEIR PREDIC 
TION AND EXPLORATION, THIS SERVED AS A SCIENTIFIC FOUNDATION FOB THE DEVELOPMENT OF PHOSPHORITE PREDICTION AND EXPLORAT 
ION CAPABILITIES, DUE TO THIS, ALREADY WELL-KNOWN PRINCIPLES OF PHOSPHORITE DISTRIBUTION HAVE DEEN FURTHER DEVELOPED AN 
D REFINED IN THE PAST YEARS,
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agi =Q-414
authorl=SOKQLOV, A, S,
year = 1979
title =FUNDAMENTAL PROBLEMS IN THE STUDY OF THE MATERIAL COMPOSITION OF THE PHOSPHORITES
source =IN, THE MATERIAL COMPOSITION OF PHOSPHORITES, ACAD, SCI,, USSR, NAUKA PUB*, NOVOSIBIRSK, P. 4-10

agi =77-21842 
authorl=SOKQLOV, A, S. f EDITOR 
year = 1976
title =THE LITHOLOGY OF PHOSPHORITE DEPOSITS 
source =187 PAGES 
lang =RU
abstrct=NOTE, INDIVIDUAL PAPERS ARE CITED IN THIS BIBLIOGRAPHY UNDER THE VARIOUS AUTHORS,
index =USSRtECONOMIC GEOLOGYiPHOSPHATEIREGIONALfDEPOSITSIGENESIStABUNDANCEHUSTRIBUTIONfPROPERTIESfGEOCHEMISTRYiSEDIMENTARY RO 
CKS+CHEMICALLY PRECIPITATED RGCKS+PHQSPHORITEICOMPOSITIQNfPETRQGRAPHY
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author2=GEKKER, R, F,
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author4=ROZANOV, A, YU,
year = 1976
title =PHOSPHORITES AND PHOSPHORITE-BEARING DEPOSITS OF THE OCEAN FLOOR
source =IN, SOKOLOV, B.S., ET AL, ED,, PALEONTOLOGY; MARINE GEOLOGY PAGES 206-221
lang =RU
index =NQDULES+PHOSPHATE COMPOS! TIONIGENESISfQCEAN FLOORS+SEDIMENTATIQNiPHDSPHGRITEISEDIMENTSiCOMPOSITIONtPHQSPHftTIC COMPOSITI
ONtENVIRONMENTtMARINE ENVIRONMENTIPACIFIC OCEANIOCEANOGRAPHYflNDIAN OCEANISEDIHENTARY ROCKS* CHEMICALLY PRECIPITATED ROCK
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authorl=SOKOLQVA, Y, A,
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title =THE DISTRIBUTION OF HANGANESE AND PHOSPHORUS IN VARIOUS TYPES OF ROCKS IN THE USINSK FORHATION (LOWER CAHBRIAN OF KUZNET
SK ALA-TAU) 
source =DQKL» (PROC») ACAB. SCI, U,S,S,R,, V, 135, HQS, 1-6, P, 1081-1083
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author1=SOQB, N,K,
outhor2=SYAHALA RAQ, A,
autnor3=BASU, P.C,
year = 1980
title =STROHATOLITIC PHOSPHORITE IN THE PEDDASETTIPALLE AREA, CUDDAPAH DISTRICT
source =GEQL, SURVEY INDIA NEWS, V, 11, NO, 12, P, 4, 7
mtmmmmtmm*
agi =H-536
author1=SQRENSEN, P. E,
author2=HEAD, W, J.
year = 1969
title =A NEK ECQNQHIC APPRAISAL OF HARINE PHOSPHORITE DEPOSITS OFF THE CALIFORNIA COAST
source =IN TRANS, 5TH ANN, HARINE TECH, CONF, ON 'THE DECADE AHEAD, 1970-1980,' HIAHI, FLORIDA, JUNE 15-18, P, 491-500
index =OPERATING_COSTfCAPITAL_COSTfMARKETINGfOCEAN_MININGtSOUTHERN_CALIFORNIA_BORDERLANIH-NORTH_PACIFIC_OCEAN4HARINE_GEOLOGY
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title =FOSFATOS EN EL F'ARANQ DE PISBA
source =BOLETIN GEOLOGICO (BOGOTA), NO, 3, P, 7-20
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aqi =S-85
authorl=SQUDRY, D,
author2=NATHAN, Y,
year = 1980
title =PHOSPHATE PELQIBS FROh THE NEGEV PHOSPHORITES - DESCRIPTION AND SIGNIFICANCE
source =IN, PROC, OF THE GEOL, SOC, OF LONDON ON PHOSPHATIC AND GLAUCONITIC SEDIHENTS, LONDON, FEB, 20
abstrct=ABS, THE HOST COHHON COMPONENTS OF THE NEBEV PHOSPHORITES ARE PHOSPHATE PELOIDS (UNDIFFERENTIATED BROWNISH OVOID GRAINS 

LACKING INTERNAL STRUCTURE), A SYSTEHATIC STUDY OF THESE PELOIDS INDICATES THAT THEY ARE THE RESULT OF CONVERGENT DIAG 
ENETIC PROCESSES, THE HORE IHPORTANT PROCESSES WHICH LED TO THEIR FORHATION ARE (15 GROWTH AROUND A FOREIGN GRAIN (USUA 
LLY A FORAMINIFERA), (2) PHQSPHQ-HICRITISATIQN OF BONE FRAGMENTS, (3) PHQSPHOMICRITISATION AND DISJUNCTION OF INTRACLAST 
5 (LAMINATED AND UNLAHINATED) AND (4) PELLETISATION OF AGGREGATES, OTHER PROCESSES LEADING TO PELOIDS PROBABLY OCCUR, 
IT THUS APPEARS THAT THE NEBEV 'PELLETAL PHOSPHORITES, 1 PROBABLY OTHER 'PELLETAL PHOSPHORITES,' AND WHAT THE FRENCH CALL 
PHOSPHATE SABLEUX 1 ARE THE PRODUCTS OF DIAGENESIS,

index =DIAGENESIS
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authorl=SOUGY, J, 
year = 1964
title =LES FORHATIONS PALEOZOIQUES DU ZEHHOUR NOIR (HAURITANIE 3EPTENTRIONALE) *» ETUDE STRATIGRAPHIQUE, PETROGRAPHIQUE ET PALEON 
TOLOGIQUE 

source =ANNLS FAC, SCI, UNIV, DAKAR, V, 15, SER, SCI, TERRE NO, 1, 695 P,
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agi =Q-304
Quthorl=SOULAHI f A, B,
author2=ET AL
year = 1975
title =HETHODES DE DETERHINATION DE LA TENEUR EN HATIERES ORGANIQUES DES MINERALS PHOSPHATES
source =HINES ET GEOLOGIE, NO, 38, RABAT, P, 43-51
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year = 1979
title =DISTRIBUTION OF PHOSPHORITE IN RELATION TO THE OXYGEN MINIMUM LAYER OFF THE WEST COAST OF SOUTH AMERICA
source =IN, BURNETT, W,C, AND SHELBON, R,P,, EDS,, REPORT ON THE MARINE PHOSPHATIC SEDIMENTS WORKSHOP, EAST-WEST CENTER, HQN,, H 
AWAII, P, 24-25

abstrct=ABS, ANALYSIS OF WATER SAMPLES TAKEN DIRECTLY OVERLYING THE TOTTOH OFF PERU AND CHILE SHOWED SIMILARITIES IN THE DISTRIB 
UTIONS OF PHOSPHORITES AND THE BISSSOLVEB OXYGEN MINIMUM «0,2 ML 0(2)/I) ZONE AT WATER DEPTHS OF ABOUT 100-500 H, THE 
RE WAS POORER CORRELATION BETWEEN PHOSPHORITE OCCURRENCE AND TOTAL DISSOLVED P04 CONCENTRATIONS, WHICH SIMPLY INCREASED 
WITH DEPTH, THE DISTRIBUTION OF THE HOST MODERN PHOSPHORITES (BASED ON URANIUM-SERIES DATING) SHOWED THAT PHOSPHATE TE 

NDS TO FORM NEAR THE UPPER AND LOWER MARGINS OF THE ZONE OF LOWEST DISSOLVED OXYGEN, OXYGEN CONCENTRATION IS DISTINCT F 
ROM OXYGEN FLUX, AND THE ORGANISMS (SUCH AS THOSE VIEWED IN AN EARLIER SLIDE PRESENTATION) LIMING IN OXYGEN-DEPLETED WAT 
ERS PROBABLY RECEIVE SUFFICIENT OXYGEN THROUGH HORIZONTAL CIRCULATION, PHYSICAL OCEANOBRAPHERS STUDYING THE PERU UPW 
ELLING AREA HAVE FOUND THAT THE NET WATER MASS MOVEMENT OVER THE BOTTOM WAS POLEWARD} THAT IS, THE DEEPER WATERS MOVE SO 
UTHWARD WHEREAS ONLY SURFICIAL WATERS OF THE PERU CURRENT MOVE NORTHWARD, THE UPWELLING WATER WHICH REACHES THE SURFACE 
(AND HENCE IS INVOLVED IN THE PRODUCTIVITY) IS COMING FROM APPROXIMATELY 20 TO 200 M IN WATER DEPTH* THE ZONE OF MAXIM 

UM PRODUCTIVITY IS SAID TO BE IN WATERS OF ABOUT 50 M WATER DEPTHS,
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autharl=SOUTAR, A,
author2=JQHNSON, S,R,
Quthor3=BAUMGARTNER, T,R,
year = 1981
title =IN SEARCH OF MODERN DEPOSITIQNAL ANALOGS TO THE MONTEREY FORMATION
source =IN, GARRISON, R,E, AND DOUGLAS, R,6,, EDS,, THE MONTEREY FORMATION AND RELATED SILICEOUS ROCKS OF CALIFORNIA, PROC,, SOC 

, ECQN, PALEON, MINERAL; RES, SYMP,, P, 123-147
abstrct=ABS» PALEOGEOGRAPHIC AND PALEOCEANOGRAPHIC CIRCUMSTANCES DICTATE THAT AT LEAST SOME OF THE FACTORS THAT INFLUENCE MODERN 

DEPOSITION MUST ALSO HAVE FOUND EXPRESSION DURING THE ACCUMULATION OF THE MONTEREY, IN PARTICULAR FLUCTUATIONS IN THE 
CONCENTRATION OF NEAR BOTTOM DISSOLVED OXYGEN PLAY A CRITICAL ROLE IN THE PRESERVATION OF LAMINATED BEDDING, HOWEVER, 3 
UCH FLUCTUATIONS OF OXYGEN ARE THEMSELVES INEXTRICABLY TIED TO THE SEASONAL AND LONGER TERM PERIODS OF VARIATION IN OCEA 
N CLIMATE, THE EASTERN PACIFIC OCEAN ENCOMPASSES A FEW REGIONS OF MODERN SEDIMENT DEPOSITION WHICH MAY BE CONSIDERED 
IMPERFECT ANALOGS TO CERTAIN SECTIONS OF THE MONTEREY FORMATION, AMONG THESE ARE THE PRESENT SHELF, SLOPE AND BASIN AR 

EAS OFF CALIFORNIA, BAJA CALIFORNIA AND PERU, AND THE BASIN MARGINS OF THE GULF OF CALIFORNIA, MEXICO, ALL OF THESE 
REGIONS LIE WITHIN OR NEAR TO THE INFLUENCE OF BIOLOGICALLY PRODUCTIVE EASTERN BOUNDARY CURRENT REGIMES, THE SOMETIMES 
SUBTLE, SOMETIMES SUBSTANTIAL DIFFERENCES BETWEEN THESE REGIONS, IN TERMS OF TOPOGRAPHY, CLIMATOLOGIC PATTERNS, ECOSYSTE 
H PRODUCTIVITY, AND SURFACE AND SUBSURFACE WATER MASS INFLUENCE, FIND EXPRESSION IN THE RESPECTIVE MODERN SEDIMENT RECOR 
DS,

mmmtmtmtmm
agi =Q-546 
authorl=SOUTHGATE, P,N, 
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title =MIDDLE CAMBRIAN HYPERSALINE ENVIRONMENTS ALONG THE EASTERN MARGIN OF THE GEORGINA BASIN, CABS,]
source =IN, COOK, P,J, AND SHERGOLD, J,H,, EDS,, PROTEROZOIC-CAHBRIAN PHOSPHORITES, CANBERRA PUB, S PRINT, CO, PTY. LTD, AUSTRAL 
IA, P, 28
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year = 1980
title =CAMBRIAN STROHATOLITIC PHOSPHORITES FROM THE GEORGINA BASIN, AUSTRALIA
source =NATURE (LONDON), V, 285, NO, 5764, F, 395-397
abstret=ABS, THE FIRST DETAILS OF PHANERQZOIC STROMATOLITIC PHOSPHORITES ARE REPORTED HERE, THE STROMATOLITES, FROM THE THORNTO
NIA LIMESTONE IN THE GEORGINA BASIN, NORTHERN AUSTRALIA ARE OF MIDDLE CAMBRIAN AGE, THE CARBONATES INTERFINGER WITH AND 
UNDERLIE THE BEETLE CREEK FORMATION WHICH CONTAINS AUSTRALIA'S LARGEST KNOWN PHOSPHATE DEPOSITS, PHOSPHATIC 3TROMATOLI

TES HAD PREVIOUSLY ONLY BEEN FOUND IN PROTERQZOIC ROCKS, FROM THE MIDDLE TO UPPER RIPHEAN ARAVALLI GROUP OF RAJASTHAN, I
NDIA AND THE USSR AND CHINA, IT WAS GENERALLY CONSIDERED THAT PHOSPHATIC STROMATOLITES WERE UNIQUE TO THE PBECAMBRIAN. 
INDEED THIS UNIQUE ASSOCIATION HAD LED TO HYPOTHESES THAI LunlnC THE PRECAHBRIAN A DIFFERENT SET OF PHOSPHOGENIC PROCES

SES MUST HAVE EXISTED,
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title "CAMBRIAN SKELETAL HALITE CRYSTALS AND EXPERIMENTAL ANALOGUES
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title MINERALOGY OF A RUTILE- AND APATITE-BEARING ULTRAHAFIC CHLORITE ROCK, HARFORH COUNTY, MARYLAND
source =U» S. GEQL. SURVEY PROF, PAPER &QQ-C, P, C38-C44, ILLUS,, TABLES
abstrct=ABS» NEy COMPOSITIONAL DATA ARE PRESENTED FOR MAGNETITE, RUTILE, APATITE, AND CHLORITE FROM AN ULTRAHAFIC BLACKBALL ZONE 

IN HARFORD COUNTY, MB* COEXISTING MAGNETITE AND RUTILE ARE VIRTUALLY PURE FE304 AND TI02, RESPECTIVELY, AND CRYSTALLIZE 
D UNDER LOW-GRADE METAMORPHIC CONDITIONS DURING BLACKBALL FORMATION* TEXTURAL RELATIONS IN ILHEHITE-DEARINB SPECIMENS S 
HOW THAT RUTILE HAS FORMED AT THE EXPENSE OF ILMENITE. APATITE, THE EARLIEST MAJOR MINERAL IN THE ROCK, IS HYDROXYL BEA 
RING. CHLORITE, THE MOST ABUNDANT MINERAL, IS A MAGNESIAN SHERIBANITE. THIS ROCK yAS PROBABLY FORMED FROM A NARROW OXI 
DE- AND APATITE-RICH OABBRO PEGMATITE DIKE AT THE CONTACT BETWEEN SERPEHTINITE AND PELITIC SCHIST* DURING LOW-GRADE REG 
IONAL METAHORPHISM IT WAS RECRYSTALLIZED AND CHLORITIZED BY METASOMATIC EXCHANGES BETWEEN THE MUCH LARGER SERPENTINITE M 
ASS AND ITS PELITIC CROCKS,
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authorl=SZEKELY, T,S,
author2=GRQSE, L,T,
year = 1972
title =STRATIGRAPHY OF THE CARBONATE, BLACK SHALE, AND PHOSPHATE OF THE PUCARA GROUP (UPPER TRIASSIC-LOWER JURASSIC), CENTRAL A 
NDES, PERU

source =GEOL, SOC, OF AM, BULL,, V, 83, P, 407-428
abstrct=ABS, WITHIN THE MESOZOIC FOLB-AND-FAULT BELT OF WEST-CENTRAL PERU BETWEEN LAKE JUNIN AND HUANCAYO, THE PUCARA GROUP IS S 
UBBIVIDEB INTO THREE FORMATIONS, THEY ARE! (1) CONDORSINGA FORMATION (TOP)t LIMESTONES, SHALY, SANDY, BIOCLASTIC, AND 
CHERTY? THICKNESS IS AS MUCH AS 2900 Ml (2) ARAMACHA FORMATION? BITUMINOUS SHALES AND SANDSTONES, CHERTS, AND PHOSPHATIC
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ROCKS? THICKNESS IS AS MUCH AS 600 «J (3) CHftMBARA FORMATION! LIMESTONES, SHALY, BITUMINOUS, AND CHERTYJ THICKNESS IS U 
P TO 1500 M. ALTHOUGH RELATIVELY LACKING IN FOSSILS DIAGNOSTIC OF AGE, THE CHAMBARA FORMATION IS ASSIGNED A LATE TRIASS 
1C AGE (NORIAN-RHAETIAN)! IT PROBABLY IS CORRELATIVE yiTH MOST OF THE PUCARA GROUP CF CERRO DE PASCO AREA (JEHKS, 1951;
HAAS, 1953), THE OTHER Tyo FORMATIONS ARE EARLY JURASSIC IN AGE (ARAHACHAYt HETTANGIAN IN PART TO MIDDLE SINEHURIAN? C 
QNDQRSINGAt UPPER SINEHURIAN TO UPPER TOARCIAN), THE PUCARA GROUP REPRESENTS A HI06EOSYNCLINAL SEQUENCE* THE CHAMBARA 
FORHATION INDICATES A REGIONALLY UNIFORM AND RELATIVELY DEEP ENVIRONMENT OFF DEPOSITION, THE ARAMACHAY REPRESENTS PREDO 
MINANTLY AN ACCUMULATION OF FINE CLASTICS AND MUCH ORGANIC MATERIAL IN A DEEP MARINE BASIN, yHICH WAS FOLLOyED BY, AND ti 
AS PROBABLY PRECEDED BY, DEPOSITION OF DIVERSE SEDIMENTARY FACIES REVEALING SHIFTING AND LATERALLY VARIABLE MARINE ENVIR 
QNMENTS. THE LIMESTONE BEDS OF THE CQNDQRSINGA FORMATION SHOW RELATIVELY UNIFORM AND SHALLOWER MARINE SEA-FLOOR CONBITI

aqi =H-539
authorl=SZEKERES, L,
year = 1974
title =DETERMINATION OF CALCIUH, MAGNESIUM AND PHOSPHATE IN THE PRESENCE OF IRON AND EACH OTHER
source =MICROCHEMICAL J,, V. 19, P, 330-336
index =CALCIUM+MAGNESIUH+PHOSFHORUS«RON+ANALYTICAL_TECHNIQUES
mmmmmtttmm
agi ^72-21405
author1=TABQRSZKY, F, K,
year = 1972
title CRYSTAL CHEMISTRY AND OPTICAL PROPERTIES OF APATITE
source =NEUES JAHRB, MINERAL,, MONATSH, HO, 2, P, 79-91 UNCL, ENGL, SUM,}, ILLUS,
lanq =GE
index =MINERALStPHQSPHATES-}-APATITE+CRYSTAL CHEHISTRY+OPTICAL PROPERTIES+CQMPOSITIQNtCLtQHtF+EFFECTSKATTICE CONSTANTS
mmmmmmmm
aqi =N-173
outhorl=TABYLDIEV, K, T,
year = 1958
title QUALITATIVE FEATURES OF THE PHOSPHORITE DEPOSIT OF CHULAK-TAU
source =VESTNIK AN KAZAKHSKOI SSSR, NO, 7 (IN RUSSIAN)

aqi =0-327 
author1=TABYLDIEV, K, T, 
year = 1966
title =LITHOLOGICAL-GEOCHEMICAL PECULIARITIES OF THE PHOSPHATE BEARING BEDS AND GENETIC PROBLEMS OF THE PHOSPHATE DEPOSITS OF T 
HE LESSER KARATAU 
source =AKAD, NAUK, KAZAKL,, SSSR,, TRUDY INST, GEQL, NAUK, V, 16, P, 81-90
mmmmmmmm
agi =69-25354
Quthorl=TABYLDIYEV, K, T.
year = 1968
title COMMERCIAL TYPES OF PHOSPHORITE ORES IN KAZAKHSTAN
source =AKAD, NAUK KAZ, SSR, IZV,, SER, GEOL, NO, 5, P, 1-10 (INCL, KAZ, SUM,)
long =RU
abstrct=NOTE* SANDY CONCRETIONARY ORES, GRANULAR VARISCITE ORES AND STRATIFIED ORES,
index =USSRfECONOMIC GEOLOGYtPHOSPHATEtKAZAKHSTANIGENESIS+MINERAL DEPOSITS

agi =77-21851 
authorl=TABYLDIYEV, K, T, 
author2=CHERBYANOVA, L, F, 
year = 1976
title =SEDIMENTARY FACIES OF PHOSPHORITE STRATA IN THE KARATAU BASIN 
source =IN, SOKOLOV, A»S., ED,, THE LITHOLOGY OF PHOSPHORITE DEPOSITS PAGES 76-97 
long =RU
index =USSRfSEDIMENTARY PETROLOGYiSEDIHEHTARY ROCKStLITHOFACIEStKAZAKHSTANtKARATAUtALTAI-SAYANtTIEN SHAN+CHEMICALLY PRECIPITAT 
ED ROCKStPHOSPHORITEtCARBONATE ROCKStBOLOMITEtSILICATE ROCKStGENESIBtDISTRIBUTIONtLITHOLOGYtCLASSIFICATION
mmnmmmnnm
aqi =G-349 
authorl=TAGG f K, M,
year = 1964
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title =NQNMETALLIC MINERAL RESOURCES-PHOSPHATE ROCK
source =IH MINERAL AND WATER RESOURCES OF NEVADA, IKS, CONG,, 88TH, 2D SESS,, SENATE DOC, 87, F, 236*
mmwmmmmm
agi =Q-328
author1=TAHARA, M, 
year- = 1978
title JAPANESE URANIUH FROH PHOSPHATE PROCESS AGREEMENT 
source =CHEM, AGE, V, 116, NO, 3055, F, 7
mmmmmmmm
aqi =Q-510
authorl=TAMBIYEV, S,B»
year = 1979
title =STRONTIUM AND BARIUM IN THE FORMATION OF OCEANIC PHOSPHORITES
source =OCEANOLOGY, V, 19, NO* 2, P, 171-176
abstrct=ABS, THE SR CONTENTS IN THE PHOSPHORITES ON THE SHELVES OF SOUTHWEST AFRICA, AND OF CHILE AND PERU, INCREASE UITH THE DE 
GREE OF THEIR LITHIFICATION, FROM 0,05 TO 0,28 PERCENT AND FROM 0,13 TO 0,16 PERCENT RESPECTIVELY, THE PHOSPHORITES FRO 
M THE PACIFIC SUBMARINE SEAHOUNTS HAVE AN AVERAGE SR CONTENT OF 0,11 PERCENT, AND THE BONE PHOSPHATE FROM THAT OCEAN'S F 
LOOR 0,13 PERCENT, THE SHELF PHOSPHORITES ARE CHARACTERIZED BY A HIGH DEGREE OF CORRELATION BETWEEN THEIR SR AND P205 ( 
CR= 10,82) AND A CONSTANT SR/P205 RATIO (0,84 X 10 (-2)), IN THE PHOSPHORITES FROM THE SUBMARINE SEAHOUNTS AND IN THE 
BONES FROM THE OCEAN FLOOR, THE SR/P205 IS ONLY A LITTLE MORE THAN HALF THAT IN THE SHELF PHOSPHORITES, INDICATING THE S 
PECIFIC AND DIFFERENT GENESIS OF THE PHOSPHORITES FROM THE SUBMARINE MOUNTAINS, THE BA CONTENTS IN THE RECENT PHOSPHQRI 
TES FROM THE SHELF OF SOUTHWEST AFRICA CHANGE WITH THEIR INCREASING DEGREE OF LITHIFICATION, AT FIRST THEIR BA CONTENTS 
RISE, FROh 0,031 TO 0,183 PERCENT? THEN THEY DIMINISH TO 0,016 PERCENT AND THEREAFTER AGAIN INCREASE TO 0,070 PERCENT, 
THIS IS DUE TO THE SUCCESSIVE PREDOMINANCE OF ONE OF THE FOLLOWING PROCESSES GOING IN DIFFERENT DIRECTIONS? COPRECIPITA 
TION WITH PHOSPHATE GELS OR THE FORMATION OF A TRUE SEPARATE BA PHASE, LOSS OF PHOSPHATE IN CRYSTALLIZATION AND 'SELF-PU 
RIFICATION' OF THE CONCENTRATIONS, AND SURFACE ADSORPTION, IN THE PERUVIAN-CHILEAN SHELF PHOSPHORITES, THE BA CONTENTS 
AVERAGE 0,017 PERCENT, IN THE PHOSPHORITES FROM PACIFIC SEAHOUNTS 0,192 PERCENT, AND IN THE FOSSILIZED BONES 0,010 PERCE 
NT,
tmtmtmmmmm
aqi =Q-511
authorl=TAMBIYEV, S,B,
author2=ZHARIKOVA, E,N,
year = 1979
title =USE OF LASER EMISSION MICROANALYSIS TO STUDY THE ZONALITY OF THE CHEMICAL COMPOSITION OF OCEANIC PHOSPHORITES
source =OCEANOLQGY, V, 19, NO, 3, P, 345-348
ahstrct=ABS, A LASER MICROANALYSIS METHOD HAS BEEN DEVELOPED FOR PHOSPHORITES, THE PHOSPHORITES OF SOUTHWEST AFRICA WERE FOUND 
TO CONTAIN P, CA, AL, SI, Ft, CU, ZN, SR, B, AG, TI, BA, NI, V, LASER MICROANALYSIS IS SHOWN TO BE APPLICABLE TO STUDY! 
NG THE COMPOSITION ZONALITY OF PHOSPHATE NODULES, IN UNCONSOLIDATED NODULES ALL THE ELEMENTS ARE DISTRIBUTED IN A DISC 
RDERED MANNER, BUT IN LITHIFIED NODULES, BECAUSE OF REDISTRIBUTION PROCESSES, SI, AL, TI, NI ARE CONCENTRATED AT THE PER 
IPHERY, CA AND SR ARE UNIFORMLY DISTRIBUTED, WHILE ZN AND BA ARE CONCENTRATED AT THE CENTER OF THE NODULES,
mmmtmmtmtm
aqi =N-170
uuthorl=TAMBOVTSEV, H, M,
year = 1959
title =THE QUESTION OF THE PHOSPHORITE-BEARING FERRUGINOUS FORMATION AT LESSER KHINGAN
source =INFORMATSIONNYI SBORNIK VSESOYUZNOGO NAUCHNQ-ISSLEDOVATEL'SKQGO GEOLOGICHESKOGQ INSTITUTA, NO, 22 (IN RUSSIAN)
mmmmmmmm
aqi =73-22563 
authorl=TAMOYKIN, YU, S, 
year = 1971
title =BENSITY OF THE PROSPECTING ARRAY, WITH THE VYATSKI-KAMA PHOSPHORITE DEPOSIT AS AN EXAMPLE
source =IN PROBLEMY PR06NOZA, POISKOV I RAZVEDKI MESTOROZHDENIY 60RNOKHIMICHESKOGO SYR'YA SSSR, P, 100-107, ILLUS,, USSR, MINIST 

, GEOL,, GEOL, INST* (G, KAZAN') MOSCOW 
long =RU 
index =USSR+ECQNOMIC GEOLOGYIPHOSPHATEiRUSSIAN PLATFQRMtKAMAtPHOSPHORITEtSAMPLING+STATISTICAL METHODS
mmmmmmmm
agi =M-208 
authori=TANAKADATE, H, 
year = 1931
title =AN APATITE ORE DEPOSIT IN CHINA (HAICHAU, KIANGSU PROVINCE) 
source =PROC,, WORLD ENGNG CQNGR., TOKYO, 1929, V, 37, NO, 5, P, 547-551
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oqi =H-540
authorl=TANBON, H* L* S*
author2=CESCA, H, P.
author3=TYNER, E. H.
year = 1968
title =AN ACID-FREE VANADATE-MOLYBDATE REAGENT FOR THE DETERMINATION OF TOTAL PHOSPHORUS IN SOILS
source =SOIL SCI* SOC* AMERICA PROC*, V, 32, NO, 1, P. 48-51, ILLUS*, TABLES
abstrct=ABS, AN ACID-FREE VANADATE-MQLYBDATE REAGENT UAS DEVELOPED FOR THE SPECTROPHOTOHETRIC DETERMINATION OF P IN HCLO(4)4 DIB 
ESTS OF SOILS* THE OPTIMUM ACIDITY IN THE ANALYSIS IS DERIVED FROM THE RESIDUAL ACIDITY OF THE HCLOU)4 DIGESTS* THE M 
ETHOD GAVE HIGHLY REPRODUCIBLE RESULTS AND WAS NOT AFFECTED BY HIGH AMOUNTS OF FE<3+) WHICH IS INVARIABLY PRESENT IN SOI 
IS* THE MODIFIED REAGENT GREATLY SIMPLIFIES THE DETERMINATION OF P AND IS ADMIRABLY SUITED FOR AUTOMATED ANALYSIS*

mtmtmmmmmt
aqi =77-42281 
author1=TANKARD, A* J* 
year = 1974
title =CHEMICAL COMPOSITION OF THE PHOSPHORITES FROM THE LANGEBAANyEG-SALDANHA AREA, CAPE PROVINCE 
source =VOLUME 77 PART 2 GEQL, SOC* S* AFR,, TRANS* PAGES 185-190
index =SOUTH AFRICAISEDIHEHTARY PETROLOGYISEDIHENTARY RQCKS+PHQSPHORITEiCAPE PROVINCEILANGEBAANyEGiSALDANHftiCHEMICALLY PRECIPI 
TATED ROCKSiCHEMICAL COMPOSITION+DATA+AFRICA
mmmmmmmm
agi =77-34888
authorl=TANKARD f J*
year = 1975
title =THE MARINE NEOCENE SALDANHA FORMATION
source =VOLUME 78 NO* 2 GEOL, SOC, S* AFR*, TRANS* PAGES 257-264
index =SOUTH AFRICAiSTRATIGRAPHY+HIOCENEILITHOSTRATIGRAPHYICAPE T08NIPORT NQILQTH+AFRICA+SEDINENTATIQMPHOSPHATE ROCKS+DEPQSIT
IGN+MIDBLE MIOCENE+SALDANHA FORMATIONtEHVIROHHENTIMARINEtCOASTALtlHTERTIDALtlNFRATIDALITRANSGRESSIONtSEDIHENTARY ROCKSIP
HOSPHORITE
mmmmmmmm
agi =71-26257
authorMANSYKBAYEV, A, T»
year = 1970
title =EXPLORATORY SIGNIFICANCE OF THE THRUST ZONES IN THE INNER STRUCTURES OF THE PHOSPHORITE DEPOSITS IN THE NORTHWESTERN LES
SER KARATAU RANGE
source =AKAD, NAUK KAZ* SSR, IZV*, SER* GEOL* NO* 6, P* 62-66, ILLUS* (INCL* GEOL, SKETCH MAP) 
long =RU 
index =USSRISTRUCTURAL GEOLOGYiTIEN SHANIKARATAUIFAULTSIOVERTHRUSTfSTRUCTUREHNDICATORSIEXPLORATIONiPHOSPHATEISEBIMENTARY ROCK
SIPHQSPHORITEiCOMPOSITIONIMINERAL
nmmnmmmmn
agi =6-350
author1=TASCH, P,
year = 1959
title =NEy METHOD FOR STUDY OF CALCI-PHOSPHATIC PELLETS
source =J* SED, PET*, V* 29, NO, 1, P* 104-107, ILLUS*
mmmmmmmm
oqi =L-158
authorl=TASCH, PAUL
Quthor2=GAFFORD, E, L*
year = 1968
title =PALEOSALINITY OF PERMIAN NONHARINE DEPOSITS IN ANTARCTICA
source =SCIEHCE, V, 160, P* 1221-1222
mm«tt*ttmt**mm
agi =78-45870 
Quthorl=TATARINOV, L* P* 
author2=LUVSftNDANZAN, B, 
aiithor3=VQRONIN, YU, I* 
authoH=BARSBQLD, R* 
year = 1977
title =CONODONTS(?) AND PHOSPHATE PROBLEMATICS IN THE CAMBRIAN OF MONGOLIA AND SIBERIA
source =VQLUhE 5 IN SQVHESTNAYA SQVETSKO-HCNGOL'SKAYA PALEONTOLOGICHESKAYA EKSPEDITSIYA (TRUDY)? BESPOZVONOCHNYYE PALEOZOYA MON
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mill PAGES 10-19 
long =RU 
index =HDNGQLIA+PALEQNTQLQGY+CQNDDQNTS-fUSSR*FAUNAL STUDIESICAHBRIANTOBLEMATIC FQSSILSIASIAtf'HOSPHATE COHPDSITION+SIBERIAtTAX

QNQHY+NEW TAXA«PHQLQGY*PALEOZQIC
mmmmmmmm
agi =5-199
authorl=TATER, J,M,
year = 1980
title ^OCCURRENCES OF PHOSPHATIC ROCKS IN NEPAL
source =IN, LEE, A.LN,, ED,, FERTILIZER HINERAL OCCURRENCES IN THE ASIA-PACIFIC REGION, EAST-WEST CENTER, HON., HI, P, 53-65
obstrct=ABS, THE GEOLOGICAL SETTING OF NEPAL HIHALAYA SUGGESTS THAT THE MIDLAND, KATMANDU, AND TETHYS GROUPS OF ROCKS HAVE HAD 
HIQGEQSYNCLINAL-TYPE SEDIMENTATION DURING EARLY PALEOZOIC TIME, THE MIDLAND 6ROUP IS MORE EXTENSIVE COMPARED TO THE LAT 
TER TyO AND, BECAUSE OF ITS EASIER ACCESSIBILITY, HAS BEEN INVESTIGATED FOR PHOSPHORITE NEAR THE CARBONATE SEQUENCE AT I 
TS SOUTHERN MARGIN yiTH THE MAIN BOUNDARY THRUST* PHOSPHATIC ROCKS UERE FOUND IN A ZONE OF SHALE-DDLQHITE-CHERTY LIHEST 
ONE, GENERALLY UNDERLAIN AND OVERLAIN BY ARGILLITES AND (OR) GUARTZITES, CHEMICAL ANALYSES OF A LARGE NUMBER OF SAMPLES 
HAVE INDICATED A LOW P2D5 CONTENT, BEING GENERALLY LESS THAN 1 PERCENT AND OCCASIONALLY ABOUT 5 PERCENT,
mmmmmmmm
agi =1-185 
authorl=TAYAHA, R, 
year = 1942
title =TYPES OF PHOSPHATE DEPOSITS AND THEIR DISTRIBUTION IN THE SOUTH SEAS
source =NETTAI SANGYO KENKYUSHO IHO (TROPICAL INDUSTRY INST, BULL,, PALAU), NO, 8, P, 1-28 (IN JAPANESE)
abstrct=NOTE, THE DISTRIBUTION AND TYPES OF PHOSPHATE DEPOSITS IN THE JAPANESE MANDATED SOUTH SEA ISLANDS ARE DESCRIBED* THE DE 
POSITS ARE CLASSIFIED INTO SEVEN TYPES AND NINE SUBTYPES, EXCEPT FOR BAT GUANO, THEY OCCUR ON LIMESTONE, PHOSPHATE IN 
THE MARIANA AND PALAU ISLANDS IS OF PLEISTOCENE AGE WHILE THAT OF THE MARSHALL, CAROLINE AND OTHER ISLANDS IS RECENT, F 
IBURES ON QUANTITY ARE NOT GIVEN, CHEMICAL ANALYSES ARE INCLUDED,
mmmmmmmm
agi =A-24 
authorl=TAYAMA, RISABURO 
year =1941
title =THE TYPES OR PHOSPHATE ORE DEPOSITS IN THE SOUTH SEA ISLANDS AND THEIR DISTRIBUTION, LABS,3 
source =CHISHITSUGAKU ZASSHI (GEOL, SOC, JAPAN JOUR,), V, 48, NO, 573, P, 260-26 (IN JAPANESE)
Qbstrct=NDTE, THE PHOSPHATE ORE IN THE SOOTH SEA ISLANDS IS GROUPED INTO SEVEN TYPES, THE GEOGRAPHIC AND GEOLOGIC DISTRIBUTION 
OF EACH TYPE IS DESCRIBED,
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author1=TAYLDR, J, F, A,
year = 1953
title =NDTES ON GEOLOGY AND MINERALIZATION IN FIJI
source =AUSTRALAS, INST, MIN, METALL,, PROC, 168-169, P, 1-11
mmmmmmmm
agi =Q-612
authorl=TAYLOR, H,E,
year = 1977
title =LATE CAMBRIAN OF WESTERN NORTH AMERICA, TRILOBITE BIOFACIES, ENVIRONMENTAL SIGNIFICANCE, AND BIOSTRATIGRAPHIC IMPLICATE
NS 
source =IN, KAUFFMAN, E,G,, AND HAZEL, J,F,, EDS,, CONCEPTS AND METHODS OF BIOSTRATIGRAPHY, DOUDEN, HUTCHINSQN, AND ROSS, INC,,
STROUDSBURG, PENNA,, P, 397-425

mmitmmmmtm
agi =78-24053 
author1=TAYLOR, R, M, 
author2=SCHyERTMANN, U, 
year = 1974
title =THE ASSOCIATION OF PHOSPHORUS WITH IRON IN FERRUGINOUS SOIL CONCRETIONS 
source =AUST, J, SOIL RES, VOLUME 12 NO, 2 PAGES 133-145
index =SOILS*CHEMISTRY-fPHQSPHQRUS*IRON*GERMANY*EUROPE*AUSTRALIA*MIN£RAL COMPOSITIONtGENESISIGLEYStBROWN PODZOLIC SOILSILATERIT 
ESIRED EARTHStFERRUGINOUS COMPOSITION
mmmmmmmm
agi =78-10412 
authorl=TAYYAB ALI, S, 
year = 1977
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title =PHOSPHATE DEPOSITS OF PAKISTAN
source =IN, NOTHOLT, A,J,G,, ED*, PHOSPHATE ROCK IN THE CENTO REGION (IRAN- PAKISTAN AND TURKEY) PAGES 42-62 
index =PAKISTANIECONOHIC GEOLOGYiPHOSPHATEtASIAIBEPOSITSIEXPLORATIONIHISTORY+DISTRIBUTIONiCHEMICAL COMPOSITIONIRESERVESIPOSSIB 
ILITIESiECQNOMICSIPALEQZOICiPHANEROZOIC+TERTIARYICENQZOIC
mmmmmmmm
agi =78-25190
author1=TAZHIBAYEVA, P, T.
author2=ABBULIN, A, A,
author3=KYSHEV, 6, L,
author4=SEYFULIN, SH, M,
year = 1976
title =LITHOLOGY AND SEDIMENTARY MINERAL RESOURCES OF KAZAKHSTAN
source =152 PAGES
lang =RU
index MINERAL DEPOSITSiGENESISICONTROLSILITHOLOGIC CONTROLS+USSRIECONOMIC GEOLOGYIMINERAL RESOURCES+SEDINENTARY ROCKStBEOCHEH

T5TRY+NETALS*SEDIMENTATION*SEDIMENTSfPROVENANCE*NINERAL DEPOSITS, GENESIS+KAZAKHSTANWININ6 GEOLQGY+ORE DEPOSITStBENTONI
TEiCLASTIC ROCK
nmmmmmmnn
agi =70-06143
authorl=TCHQUHAKOV, J.
year = 1968
title =PHQSPHATE-BEARIN6 ALLUVIUM OF THE NILE VALLEY, NUBIA
source =CAH, GEOL, NO, 84, P* 999-1003, ILLUS.
lang =FR
abstrct=NQTE, FRESH-WATER DEPOSITIONAL ENVIRONMENT, QUIET CURRENTS, PRECIPITATION OF COLLOIDAL CALCIUH PHOSPHATE, AUTHIGENIC NOD
ULES, 
index =PHOSPHATEiEGYPTINILE VALLEYIGENESISiALLUVIUMIBEPOSITIONAL ENVIRONMENTiSEDIMENTSICOHPQSITIQNIMINERAL DEPOSITSIECONOHIC G
EOLOGY

mtmmtmmmtm
agi -1-186
authorl=TEALL, J, J* H,
year = 1898
title =A PHOSPHATIZED TRACHYTE FROH CLIPPERTON ATOLL (NORTHERN PACIFIC)
source -QUART* J, GEOL* SOC», LOND*, V. 54, P, 230
mm«tmmttm*tm
agi =1-187
author1=TEALL, J, J, H,
year = 1900
title =THE NATURAL HISTORY OF PHOSPHATE DEPOSITS
source =PROC, GEOL* ASSOC, LONDON, V, 16, NO* 17, P, 369-387
mmttmmmmmt
aqi =68-01929
authorl=TEDESCO P C*
year = 1966
title INVESTIGATION OF PHOSPHATE MINERALIZATION IN EASTERN SICILY AND COMPARATIVE EVALUATION OF PROSPECTING METHODS
source =RIV* MINERARIA SICIL* VOL. 17, N0» 97-99, F% 3-17 (INCL* ENGL. SUM,), ILLUS, (INCL, SKETCH MAP)
lang =IT
abstrct=THE PHOSPHATIC MINERALIZATION OF THE RftSUSA REGION (SOUTHEAST SICILY) HAY BELONG TO THE LOWER MIOCENE HORIZON OF THE IRM 
INIO MEMBER OF THE RAGUSA FORHATION, THIS HORIZON CONSISTS OF A THICK NODULE BED INTERBEDBED IN LIMESTONES? IT EXTENDS 0 
N THE SURFACE FOR SEVERAL HUNDRED KILOMETERS, OUTSIDE THE RAGUSA REGION, PHOSPHATIC LIMESTONE BEDS OF OTHER AGES HAVE BE 
EN DISCOVERED, CHEMICAL ANALYSIS OF SEVERAL SAMPLES FROM THE PHOSPHATE BEDS INDICATES THAT THE P205 CONTENT IN THE NODUL 
ES VARIES FROM 7,68 TO 20,31 PERCENT, VANADIUM CONTENT (ON THE ORDER OF 100 PPM) IS PROPORTIONAL TO THC P205, FLUORINE C 
ONTENT VARIES BETWEEN 0,5 AND 1,5 PERCENT, AND URANIUM CONTENT IS VARIABLE BUT ALWAYS HIGH IN SAMPLES WITH HIGH PHOSPHOR 
US CONTENT, COMBINED RADIOMETRIC TECHNIQUES OF PROSPECTING SEEM TO BE THE BEST METHODS FOR EXPLORATION FOR PHOSPHATE DEP 
OSITS IN SOUTHEAST SICILY,

index =ITALYtECONQMIC GEOLOGYIPHOSPHATEISICILYtGENESIStCOHPOSITIONtEXPLORATION+HINERAL DEPOSITS
mmmmmmmm
agi =6-351
outhorl=TELFER, L,
year = 1933
title =PHOSPHATE IN THE ROCKIES
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source =INST* HIN* HETALL, TA*A*S«, V* -36, P, 566-605

aqi =T-51 
authorl=TEN HAVE, A.
Quthor2=HEIJNEN. U. 
author3=NICKEL, E,
year = 1980
title =ALTERATIONS IN GUANO-PHOSPHATES  A STUDY OF PHOSPHATE-CARBONATE BIAGENESIS ON CURACAO, NETHERLANDS ANTILLES, CARIBBEAN S 
EA, CABS.]

source =INT, ASSQC* SEBIHENTOL*, 1ST EUROPEAN MTG, BOCHUH, P* 244-246
abstrct=ABS» PHOSPHATI2ATION OF THE HIO-PLIOCENE SEROE DOHI LIMESTONE FORHATIOH ON CURACAO HAS BEEN STUDIED IN DETAIL, FIELD SU 
RVEYS IN 1976 AND THIN SECTION STUDIES AND MINERALOGY OF THE PHOSPHATES REVEALED THE FOLLOWING: PHOSPHATIZATION UNDER TH 
E INFLUENCE OF SOLUTIONS CARRYING GUANO-DERIVED PHOSPHATE RESULTED IN REPLACEMENT (STRUCTURAL REPLICAS) OF PRIMARY SKELE 
TAL CARBONATE AND CEMENTATION OF OPEN INTERSTICES, THE FOLLOWING MECHANISMS HAVE BEEN OF GREAT IMPORTANCE IN THE F'HQSPH 
ATIZATION PROCESS: (A) PREAPHOSPHATE DOLOHITIZATION, (B) REPLACEMENT OF CARBONATE BY APATITE, WHICH THEORETICALLY GIVES 
RISE TO A VOLUME REDUCTION OF 13*78 PERCENT, (C) CEMENTATION IN PRIMARY- AND SECONDARY POROSITY, (D) PARTIAL CALCITISATI 
ON* CONTRARY TO THE SUGGESTION OF HUTCHINSON (19505, THE ISLAND DID NOT BECOME SUBMERGED AFTER FORMATION OF A KARST 
SURFACE CKARRENVELD 1 ) AND BEFORE PHOSPHATIZATION (SEE FIG* ID), THIS IS INDICATED BY A SECOND PHOSPHATIZATION TYPE (MI 
TH HIGH (AL,FE5203 AND F CONTENT), PRESENT ON THE ISLAND BETWEEN EMERGED CORAL HEADS ON THE 'KARRENVELD', WHICH IS NOT F 
OLLOWED BY LATER CORAL GROWTH, IN THIS RESPECT THE CURACAO PHOSPHATE DIFFERS FROM WELL-KNOWN INSULAR PHOSPHATE DEPOSIT 
S ON OCEAN ISLAND, NAURU AND CHRISTMAS ISLAND*

mtmimmmmmt
aqi -Q-329
authort=TENNESSEE VALLEY AUTH.
year = 1979
title =URANIUH CONCENTRATION IN BENEFICIATED PHOSPHATE PRODUCTS, SOUTHEASTERN UNITED STATES
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,, AUSTRALIA, P, 59

abstrct=ABS, MODERN ENVIRONMENTS OF PHOSPHORITE FORMATION HAVE THE FOLLOWING CHARACTERISTICS IN COMMON! 15 HIGH ORGANIC PRODUCT 
IVITY, CAUSED BY INTENSE UPWELLINS ASSOCIATED WITH EASTERN BOUNDARY CURRENTS; 25 OXYGEN DEFICIENT WATER «1 ML 02/L) IN 
THE IMMEDIATE VICINITY OF THE SEA FLOOR? 3) A MATRIX OF ORGANIC-RICH SEDIMENT IN RELATIVELY SHALLOW yATER «500 M)J 4) 

A LOCATION WITH 30 DEG LATITUDE NORTH OR SOUTH OF THE PRESENT EQUATOR, NO CONTEMPORARY MARINE PHOSPHORITES, AS DEFIN 
ED BY URANIUM-SERIES DISEQUILIBRIUM DATING, HAVE SO FAR BEEN FOUND IN AREAS WHERE ANY OF THESE CONDITIONS ARE NOT MET, 
IT APPEARS THAT HIGH ORGANIC PRODUCTIVITY IS REQUIRED IN ORDER TO MAINTAIN AN ADEQUATE SUPPLY OF ORGANIC MATTER AND HENC 
E PHOSPHOROUS TO THE SEA FLOOR, WHILE A LOW OXYGEN CONTENT COMBINED WITH SHALLOW DEPTH OF WATER WOULD PREVENT COMPLETE D 
ESTRUCTION OF THE ORGANIC MATTER PRIOR TO ITS BURIAL IN THE SEDIMENT, WHERE APATITE THEN FORMS BY HETEROGENEOUS NUCLEATI 
ON ON SUITABLE SITES, SINCE APATITE GENERALLY BECOMES LESS SOLUBLE WITH INCREASING TEMPERATURES, THE FORMATION OF PHOSP 
HORITES IS MORE LIKELY TO TAKE PLACE AT LOW LATITUDES, GEOCHEMICAL BALANCE CALCULATIONS SUGGEST THAT DISSOLVED PHOSP 
HOROUS IS REMOVED FROM THE OCEAN PREDOMINANTLY BY METALLIFEROUS SEDIMENTS, FERROHANGANESE NODULES, BIOGENIC CARBONATES A 
ND ORGANIC-RICH SEDIMENTS INCLUDING FISH DEBRIS AND PHOSPHORITES, THE RELATIVE IMPORTANCE OF THESE PHOSPHOROUS SINKS AT 
A GIVEN TIME DEPENDS ON MANY FACTORS, OF WHICH EUSTATIC SEA LEVEL APPEARS TO PLAY A SIGNIFICANT ROLE, AT THE PRESENT T 
IME, ORGANIC-RICH SEDIMENTS TOGETHER WITH ASSOCIATED PHOSPHORITES IN AREAS OF UPWELLING ARE NOT A MAJOR PHOSPHOROUS SINK 
, AND PHOSPHOROUS REMOVAL MUST BE DOMINATED BY OTHER SINKS, DURING TIMES OF MAXIMUM INVASION OF CONTINENTS BY SHALLOW S 
EAS, RELATIVELY MORE CARBONATE IS TRAPPED ON THE CONTINENTS, RAISING THE CARBONATE COMPENSATION DEPTH IN THE OCEAN AND H 
ENCE TRANSFERRING A POTENTIAL PHOSPHOROUS SINK FROM THE DEEP SEA INTO SHALLOW WATER, AT THE SAME TIME, OWING TO THE EXP 
ANSION AND INTENSIFICATION OF THE OXYGEN MINIMUM LAYER, A LARGER PROPORTION OF ORGANIC MATTER SURVIVES DESTRUCTION, MAKI 
NG MORE PHOSPHOROUS AVAILABLE FOR THE FORMATION OF APATITE, THE ASSOCIATION OF MAJOR PHOSPHORITE DEPOSITS WITH TRANSGR 
ESSIONS IN THE SEOLOGIC RECORD WOULD BE CONSISTENT WITH THIS MODEL,
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title =URANIUH-SERIES AGES OF INSULAR PHOSPHORITES
source =IN, BURNETT, U,C, AND SHELDON, R,P,, EDS,, REPORT ON THE MARINE PHOSPHATE SEDIMENTS WORKSHOP, EAST-WEST CENTER, HOH, ? H 
AWAII, P, 16-17
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abstrct=ABS. URANIUM-SERIES ISOTOPIC INVESTIGATIONS HAVE BEEN CARRIED OUT ON ISLAND PHOSPHORITE DEPOSITS WITH THE PURPOSE OF CHE 
CKING THE FEASIBILITY OF URANIUM-SERIES DATING OF INSULAR PHOSPHORITES* PRELIMINARY RESULTS TENTATIVELY CONFIRH HUTCHIN 
SON'S MODEL OF GUANO ISLAND PHOSPHATIZATION WHICH REQUIRES LIHITED RAINFALL AAND HIGH ORGANIC PRODUCTIVITY SUCH AS THAT 
ASSOCIATED WITH THE EQUATORIAL DIVERGENCE, THIS LEADS TO COLONIZATION OF ARID SITES BY DENSE BIRD POPULATIONS, ON T 
HE BASIS OF THE AVAILABLE DATA THUS FAR, ISLAND PHOSPHORITE DEPOSITS CAN BE GROUPED INTO THREE AGE CLASSES: 1. CONTEMPO 
RARY GUANO DEPOSITS, 2* DEPOSIS ON LOW LYING ATOLLS JUST NORTH OF THE EQUATOR WITH AGES BETWEEN 3000 AND 5000 B.P. CFANN 
ING AND EBON ISLAND) AND. 3* MAJOR DEPOSITS ON HIGH ISLANDS WITH URANIUM ISOTOPES IN RADIO-ACTIVE EQUILIBRIUM , INDICATIN 
G AGES IN EXCESS OF 800,000 YEARS (NAURU, HAKATEA, AND CHRISTMAS ISLAND),
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source =IN, BURNETT, W.C, AND SHELDON, R.P., EDS,, REPORT ON THE MARINE PHOSPHATIC SEDIMENTS WORKSHOP, EAST-UEST RES, SYSTEMS IN 
ST., HON., HAWAII, P. 30

abstrct=ABS. AN ATTEHPT WAS HADE TO EVALUATE THE RELATIVE IMPORTANCE OF PHOSPHORITE FORMATION IN TODAY'S PHOSPHORUS SINKS AGAINS 
T STREAM INPUTS, ON THE BASIS OF MEASURED PHOSPHORUS ACCUMULATION RATES IN ORGANIC-RICH SEDIMENTS CONTAINING CONTEMPORA 
RY PHOSPHORITES, THE PHOSPHORUS REMOVAL VIA PHOSPHORITES HAS ESTIMATED TO BE NO MORE THAN 1 X 10(11)8 P/YR, OTHER PHOSP 
HORUS SINKS ARE FISH DEBRIS «2,3 X 10(11)6 P/YR), METALLIFEROUS SEDIMENTS (1,3 X 10UDG P/YR), ORGANIC HATTER (1 X 10( 
11)6 P./YR), BIOGENIC CARBONATES «1 X 10(11)6 P/YR), MANGANESE NODULES «0,4 X 10(11)6 P/YR), AND GUANO (0,1 X 10(11)6 P 
/YR), THE TOTAL PHOSPHORUS REMOVAL BY THESE SINKS IS LESS THAN 7,2 X 10(11)6 P/YR, AS COMPARED TO THE PRE-AGRICULTURAL 
DISSOLVED PHOSPHORUS INPUT BY STREAMS, ESTIMATED BY VARIOUS AUTHORS TO RANGE FROH 4 TO 8 X 10(11)6 P./YR, ANY IMBALANCE 
BETWEEN THESE INPUT AND REMOVAL ESTIMATES HAY BE DUE TO INACCURACIES OF THE DATA, OR POINT TO UNKNOWN PHOSPHORUS SINKS 
SUCH AS BIOGENIC OPAL, PELAGIC CLAYS, AND ESTUARINE SEDIMENTS,
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source =PAPER PRES, AT THE CONF, COASTAL UPWELLING! ITS SEDIMENT RECORD , ADVANCED RES, INST,, VILLAHOUR/ALGARVE, PORTUGAL, SEPT 

, 1-4, 1981
abstrct=ABS, HOST MODELS OF PHOSPHORITE GENESIS INVOLVE UPHELLING AS AN ESSENTIAL ELEMENT? IF ONLY TO PROVIDE A MECHANISM FOR CO 
NTINUOUS NUTRIENT SUPPLY TO OCEAN SURFACE WATER AND HENCE SUSTAIN A HIGH FLUX OF PHOSPHORUS TO THE SEDIMENT VIA ORGANIC 
MATTER, ALTHOUGH RECENT STUDIES HAVE CONFIRMED A CLOSE LINK BETWEEN UPWELLING AND PHOSPHORITE FORMATION ON THE CONTINEN 
TAL MARGINS OF NAMIBIA AND PERU-CHILE, THE SIMPLIFIED ASSUMPTION THAT PHOSPHORITES IN THE SEDIMENTARY RECORD INVARIABLY 
ARE INDICATIVE OF UPWELLING CAN BE CHALLENGED ON SEVERAL GROUNDS: 15 A NUMBER OF MAJOR PHOSPHORITE DEPOSITS IN THE GEOLO 
QIC RECORD CANNOT BE ADEQUATELY EXPLAINED IN TERMS OF REASONABLE UPWELLING MODELS. 2) THE FORMATION OF PHOSPHORITES IN M 
ODERN TIMES, AS DEMONSTRATED BY URANIUM-SERIES AGE DETERMINATIONS AND OTHER METHODS, IS NOT CONFINED TO MAJOR UPWELLING 
CENTERS, BUT ALSO OCCURS ON THE CONTINENTAL MARGIN OF EASTERN AUSTRALIA, AN AREA OF ONLY MODERATE SEASONAL UPWELLING, AN 
D QUITE LIMITED ORGANIC PRODUCTIVITY, MOREOVER, THE SEDIMENTS IN THIS AREA LACK MOST OF THE FEATURES NORMALLY ASSOCIATE 
D WITH UPWELLING, THESE OBSERVATIONS INDICATE THAT ADDITIONAL FACTORS HAVE TO BE CONSIDERED BEFORE THE DISTRIBUTION 
PATTERN OF PHOSPHORITES IN SPACE AND TIME CAN BE USED TO RECONSTRUCT THE UPWELLING HISTORY OF THE OCEAN,
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abstrct=ABS. MOST MODELS OF PHOSPHORITE GENESIS INVOLVE UPWELLING AS AN ESSENTIAL ELEMENT, IF ONLY TO PROVIDE A MECHANISM FOR CO 
NTINUOUS NUTRIENT SUPPLY TO OCEAN SURFACE WATER AND HENCE SUSTAIN A HIGH FLUX OF PHOSPHORUS TO THE SEDIMENT VIA ORGANIC 
HATTER, ALTHOUGH RECENT STUDIES HAVE CONFIRMED A CLOSE LINK BETWEEN UPWELLING AND PHOSPHORITE FORMATION ON THE CONTINEN 
TAL MARGINS OF NAMIBIA AND PERU-CHILE, THE SIMPLIFIED ASSUMPTION THAT PHOSPHORITES IN THE SEDIMENTARY RECORD INVARIABLY 
ARE INDICATIVE OF UPWELLING CAN BE CHALLENGED ON SEVERAL GROUNDS: 1) A NUMBER OF MAJOR PHOSPHORITE DEPOSITS IN THE GEOLO 
GIC RECORD CANNOT BE ADEQUATELY EXPLAINED IN TERMS OF REASONABLE UPWELLING MODELS, 2) THE FORMATION OF PHOSPHORITES IN 
MODERN TIMES, AS DEMONSTRATED BY URANIUM-SERIES AGE DETERMINATIONS AND OTHER METHODS, IS NOT CONFINED TO MAJOR UPWELLING 
CENTERS, BUT ALSO OCCURS ON THE CONTINENTAL HARGIN OF EASTERN AUSTRALIA, AN AREA OF ONLY MODERATE SEASONAL UPWELLING, A 

NB QUITE LIMITED ORGANIC PRODUCTIVITY, MOREOVER, THE SEDIMENTS IN THIS AREA LACK MOST OF THE FEATURES NORMALLY ASSOCIAT 
ED WITH UPWELLING, THESE OBSERVATIONS INDICATE THAT ADDITIONAL FACTORS HAVE TO BE CONSIDERED BEFORE THE DISTRIBUTION PA 
TTERN OF PHOSPHORITES IN SPACE AND TIHE CAN BE USED TO RECONSTRUCT THE UPWELLING HISTORY OF THE OCEAN,
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title =STABILITY FIELDS OF CLAYS AND ALUMINUM PHOSPHATES: PARAGENESES IN LATERITIC WEATHERING OF ARGILLACEOUS PHOSPHATE SEDIHE 
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source =AKERICAN MINERAL,, V* 64, P* 626-634
abstrct=ABS, SEVERAL METHODS OF ESTIMATING THERMODYNAMIC DATA OF NATURAL PHOSPHATES WERE UNABLE TO PREDICT yiTH ENOUGH ACCURACY 
STABILITY FIELDS OF SUCH MINERALS AND THE PARAGENESES OBSERVED IN NATURAL CONDITIONS* DETAILED OBSERVATIONS HADE ON LAT 
ERITIC WEATHERING PROFILES, FROH THE BOTTOM TO THE TOP? YIELD THE FOLLOWING MINERAL ASSOCIATIONS: FLUOR-CARBONATE-APATIT 
E I MONTMORILLONITE I CALCITE - FLUOR-CARBONATE-APATITE I HONTMORILLONITE - FLUQR-CARBQNATE-APATITE i KAOLINITE - CRANDA 
LLITE t KAOLINITE - WAVELLITE I KAOLINITE - AUGELITE - GIBBSITE, A REFINED METHOD FOR ESTIMATING GIBBS FREE ENERGIES OF
FORMATION OF THESE PHOSPHATES IS PROPOSED, A FIRST STEP OF ESTIMATION IS BASED ON THE SUMMATION OF THE GIBBS FREE ENER 
GIES OF FORMATION OF SIMPLE COMPONENTS AND AH ADDITIONAL TERM WHICH DEPENDS ON THE NATURE OF CATIONS IN EACH COMPOUND* 
A SECOND CALIBRATION STEP IS BASED ON THE CORRECTION OF ADDITIONAL TERM SO THAT THE GIBBS FREE ENERGIES OF FORMATION AND
THE FIELDS OF STABILITY OF THE PHOSPHATES AND CLAY MINERALS WOULD BE IN GOOD AGREEMENT WITH THE NATURAL OBSERVED SEQUEN

CE.
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title STABILITY FIELDS OF CLAYS AND ALUMINUM PHOSPHATES; PARAGENESES IN LATERITIC WEATHERING OF ARGILLACEOUS PHOSPHATE SEDIHE 
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source =AHERICAN MINERAL., V, 64, PS 626-634
abstpct=ABS» SEVERAL METHODS OF ESTIMATING THERHQDYNAMIC DATA OF NATURAL PHOSPHATES HERE UNABLE TO PREDICT yiTH ENOUGH ACCURACY 
STABILITY FIELDS OF SUCH MINERALS AND THE PARAGENESES OBSERVED IN NATURAL CONDITIONS* DETAILED OBSERVATIONS MADE ON LAT
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LLITE + KAOLINITE - WAVELLITE t KAOLINITE - AUGELITE - GIBBSITE. A REFINED METHOD FOR ESTIMATING GIBBS FREE ENERGIES OF
FORMATION OF THESE PHOSPHATES IS PROPOSED, A FIRST STEP OF ESTIMATION IS BASED ON THE SUMMATION OF THE GIBBS FREE ENER 
GIES OF FORMATION OF SIMPLE COMPONENTS AND AN ADDITIONAL TERM WHICH DEPENDS ON THE NATURE OF CATIONS IN EACH COMPOUND* 
A SECOND CALIBRATION STEP IS BASED ON THE CORRECTION OF THE ADDITIONAL TERM SQ THAT THE OIBBS FREE ENERGIES OF FORMATION
AND THE FIELDS OF STABILITY OF THE PHOSPHATES AND CLAY MINERALS WOULD BE IN GOOD AGREEMENT WITH THE NATURAL OBSERVED SE 
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abstrct=ABS. THE GEOLOGY PETROGRAPHY AND MAJOR AND TRACE ELEMENT GEOCHEMISTRY OF AMBA DONGAR CARBONATITES ARE DESCRIBED. THE RI 
NG STRUCTURE OF AMBA DONGAR CARBONATITE -ALKALIC COMPLEX HAS A CENTRAL CORE OF BASALT COLLARS BY CARBONATITE BRECCIA WHIG 
H IN TURN IS SURROUNDED BY A SOVITE RIM* ANKERITIC CARBONATITE OCCURS AS DISJOINTED PLUGS INTRUDING SOVITE AND ALSO AS 
SHALL DIKES IN SURROUNDING SOVITE, FENITES AND BASALTS* SIDERITIC CARBONATITE FORMS THIN VEINS IN ANKERITIC CARBONATITE 
, PLUGS OF NEPHELINITE AND PHONOLITIC NEPHELINITE FORM THE OUTERMOST RING QF THE COMPLEX, THE COMPLEX IS INTRUSIVE INT 
0 BAGH SANDSTONE-DECCAN TRAPS SEQUENCE (CRETACEOUS-EOCENE) AND IS SITUATED IN THE RIFT ZONE OF NARMADA VALLEY, THE TRAC 
E ELEMENT CONTENTS REVEAL CERTAIN CHARACTERISTIC FEATURES SUCH AS PRONOUNCED ENRICHMENT IN CE \ LA O3»Q PERCENT) IN ANK 
ERITIC CARBONATITE AND HIGH VALUES OF TH, BA AND P, FENITIZATION OF SURROUNDING BAGH SANDSTONE SHQtJS TWO DISTINCT TREND 
SJ 1, EARLIER SODA FENITIZATION (ORTHOCLASE-AL.BITE-AEGERINE ROCK) AND 2, POTASH FENITIZATION LEADING TO THE DEVELOPMENT
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ICA (10 PERCENT) AND VARIOUS IMPURITIES, ANOTHER PHOSPHATE MINERAL IS PRESENT, BUT IN AMOUNTS TOO SMALL FOR ITS MINERAL 
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tmmtttmtmtmm
agi =N-42
authorl=HILFORD, G,E,
year = 1951
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title =GEOLOGY OF SOUTHEASTERN IDAHO CENTRAL PHOSPHATE REGION
source =IN HALE, L, A, ED,, ANATOHY OF THE WESTERN PHOSPHATE FIELD-INTERHTN ASSQC, GEOL,, 15TH ANN, FIELD CQNF., SLC, UTAH, P. 
45-59, ILLUS*, TABLE

abstrct=ABS. A GENERAL DESCRIPTION OF THE STRATIGRAPHIC SECTION OF THE SEDIMENTARY ROCKS (HISSISSIPPIAN-QUATERNARY) OF THE CENTR 
AL PHOSPHATE REGION IS GIVEN, AND A GENERALIZED SECTION OF THE HEADE PEAK HEHBER OF THE PHOSPHORIA FORHATION IS ILLU3TRA 
TED. THE HIGHLY COhPLEX STRUCTURE OF THE REGION IS DESCRIBED AND THE ECONOMIC ASPECTS OF THE CENTRAL PHOSPHATE REGION A 
RE OUTLINED* THE PHOSPHATE IS CONCENTRATED IN THE HEADE PEAK HEHBER* THE COHPLEX FOLDING OF THE REGION PLAYS AN IMPORT 
ANT ROLE IN DETERMINING MINING TECHNIQUES,
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source =UTAH AGRIC. EXP* STATION BULL, 290, 44 P*, 6 FIGS* INCL. INDEX HAPS
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title =TH£ PHOSPHORIA FORMATION-IDAHO SUHMARY
source =IN INDUSTRIAL SEMINAR, WESTERN PHOSPHATE REGION* 1966, PROC,, MONTANA BUR, MINES AND GEOL, SPEC, PUB, 42, P* 13-17
abstrct=ABS* THIS IS AN ADDRESS SUMMARIZING THE HISTORY OF THE PHOSPHATE INDUSTRY IN IDAHO, A GENERAL DESCRIPTION OF HINERAL ECO
NOMICS, yiTH EMPHASIS UPON PHOSPHATE, AND FINALLY A CURSORY DESCRIPTION OF THE PERMIAN PHOSPHORIA FORMATION IN IDAHO* N
0 NEW DETAILS ARE INCLUDED,
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title GEOLOGIC HAP OF THE ANTIOCH QUADRANGLE, TENNESSEE
source TENNESSEE DIV, GEOLOGY GEOL, HAP GM 311-SW, SCALE 1124,000, SEPARATE TEXT
abstrct=ABS, THE TEXT, 'MINERAL RESOURCES SUMMARY OF THE AHTIOCH QUADRANGLE, TENNESSEE,' DESCRIBES THE LIMESTONE AND PHOSPHATE R 
ESOURCES OF THE AREA, THE BEST SOURCE OF LIMESTONE IS THE CARTERS LIMESTONE WHICH IS WIDELY EXPOSED AND HAS MANY GOOD Q 
UARRY SITES AVAILABLE, THE BIGBY-CANNDN LIMESTONE, MOSTLY IN THE yESTERN AMD SOUTHEASTERN PARTS OF THE AREA, CONSISTS 0 
F THREE FACIES-CANNON, DOV-COLOREB, AND BIGBY--HITH AN OVERALL THICKNESS OF 70-120 FEET, THE ONE KNOWN PHOSPHATE MINE 
AND THE DEPOSITS IN THE QUADRANGLE ARE WITHIN THE AREA OF DISTRIBUTION OF THE BIGBY-CANNON LIMESTONE? EXPLORATION FOR PO 
TENTIAL DEPOSITS SHOULD BE RESTRICTED TO THIS FORMATION IN THE FLAT TO GENTLY ROLLING COUNTRY UNDERLAIN BY THICK RESIDUU 
M IN THE WESTERN SECTION,
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author1=WILSON, CHARLES U,, JR,
authop2=FULLERTON, DONALD S,
year = 1966
title =MINERAL RESOURCES SUMMARY OF THE NASHVILLE EAST QUADRANGLE f TENNESSEE
source =NASHVILLE, TENN, DIV, GEOLOGY, 13 P,
abstrct=ABS, THIS TEXT ACCOMPANIES TENNESSEE DIV. GEOLOGY GEOL, MAP OM 311-NW BY C, y, WILSON, JR, (CITED SEPARATELY), MINERAL 
RESOURCES MINED IN THE NASHVILLE EAST QUADRANGLE ARE LIMESTONE FROM THE CARTERS AND BIGBY-CANNON LIMESTONES AND THE LEIP 
ERS AND CATHEYS FORMATIONS; PHOSPHATE FROM THE BIGBY-CANNON; SAND AND GRAVEL FROM ALLUVIAL DEPOSITS ALONG THE CUMBERLAND 
RIVFR AND ITS LARGER TRIBUTARIES? AND SOME BARITE, FLUORITE, AND GALENA,
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title =GEOLOGIC MAP OF THE PINE VIEy QUADRANGLE? TENNESSEE
source "TENNESSEE DIV, GEOLOGY GEOL, HAP GM 32-NW, SCALE 1;24,000, SEPARATE TEXT
abstrct=ABS, MINERAL RESOURCES MINED IN THE PINE VIEW QUADRANGLE ARE PHOSPHATE, CHERT, AND GRAVEL, WHITE PHOSPHATE BCCOSA ANGUL
AR AND IRREGULARLY SHAPED CHUNKS RANGING UP TO BOULDER SIZE AND DISSEMINATED IN SOIL THAT FILLS SOLUTION CHANNELS IN THE 
ROCKHOUSE LIMESTONE MEMBER OF THE ROSS FORMATION OR IN THE DECATUR LIMESTONE, CHERT IS RESIDUAL MATERIAL DERIVED FROM

WEATHERING OF THE MISSISSIPPI FORT PAYNE FORMATION AND THE DEVONIAN CAMDEN AND HARRIMAN FORMATIONS, SIZEABLE DEPOSITS 
OF CHERT GRAVEL ARE FOUND IN ALLUVIAN DEPOSITS ON FLOOD PLAINS AND IN BEDS OF LARGER STREAMS, A POTENTIAL RESOURCE IS
LIMESTONE,
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abstrct=ABS. THIS SUMMARY ACCOMPANIES TENNESSEE DIV. GEOLOGY GEOL, HAP GH 22-NW BY E, E, RUSSELL AND C. W, WILSON, JR. (1967), U 
HIGH IS CITED SEPARATELY, HINERAL RESOURCES PREVIOUSLY MINED IN THE PARSONS QUADRANGLE ARE CHERT AND LIMESTONE, THE SE 
VEN INACTIVE CHERT PITS ARE IN THE HARRIHAN FORMATION; THE CHERT yAS USED PRIHARILY AS ROAD HEM, TUO SHALL LIHESTQNE 
QUARRIES HAVE BEEN INACTIVE AT LEAST 20 YEARS, THE DECATUR LIMESTONE AND THE OVERLYING ROCKHOUSE LIHESTONE MEMBER OF TH
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ROCKHOUSE LIMESTONES)? CHERT IN THE CAHDEN, HARRIMAN, AND FORT PAYNE FORMATIONS? TRIPOLI DERIVED FROH SILICEOUS LIMESTO
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Qbstrct=ABS. MINERAL RESOURCES MINED IN THE PERRYVILLE QUADRANGLE ARE CHERT, SAND AND GRAVEL, LIMESTONE, IRON ORE, AND PHOSPHATE 

, THE HARRIMAN AND FORT PAYNE FORMATIONS ARE THE SOURCES OF CHERT, THE FORMER HAVING POTENTIAL FOR HIGH-SILICA CONTENT, 
SAND AND GRAVEL OCCUR IN ALLUVIAN DEPOSITS ON FLOOD PLAINS AND IN OLDER ALLUVIAN DEPOSITS ABOVE PRESENT FLOOD PLAIN LE 

VELS, BEST SOURCES OF LIMESTONE ARE THE DECATUR, ROCKHOUSE, LEGO, LAUREL, AND BOB LIMESTONES, THE HOST IMPORTANT CONCE 
NTRATIONS OF IRON ARE IN THE LOHER FEIi FEET OF THE FORT PAYNE FORMATION, HIGH-GRADE yHITE PHOSPHATE OCCUSA ANGULAR AND
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IRREGULARLY SHAPED CHUNKS RANGING UP TO BOULDER-SIZE DISSEMINATED IN SOIL THAT FILLS CUTTERS IN THE ROCKHOUSE LIMESTONE 
MEMBER OF THE BOSS FORMATION OR THE DECATUR LIMESTONE*
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source =IN, PRGC,, INT'L COLLOQUIM ON COMPARATIVE GEOLOGY OF PHOSPHATE AND PETROLEUM DEPOSITS, BUR* DE RECHERCHES GEOL* ET MINIE 
RE, DOC, BUR* RECH, GEOL, MINIERES NO, 24
abstrct=ABS, MANY MAPS HAVE BEEN PUBLISHED SHOWING THE EXTENT OF EOCENE DEPOSITS PARTICULARLY IN MOROCCO AND ALGERIA* OTHER 
S HAVE BEEN DRAWN UP FOR TUNISIA, LIBYA AND EGYPT, BUT NOT ALL OF THESE HAVE BEEN PUBLISHED, THE AID OF THE PRESENT PAP 
ER THUS CONCERNS THE THREE FOLLOWING POINTS? 1, THE COLLECTION AND COMPARISON OF HETEROGENEOUS AMD SOMETIMES UNPUBLISH 
ED DATA, 2, THE BRIEF INCLUSION OF DATA CONCERNING THE HQGHREBIN NAPPE RANGES IN THE PALEOGEOGRAPHIC RECONSTRUCTION, 3 
, THE EXPANSION OF THE USUAL CONTINENTAL STUDY SO AS TO INCLUDE WITHIN THIS SYNTHESIS, RESULTS OBTAINED OFFSHORE IN THE 
ATLANTIC AND MEDITERRANEAN,
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outhorl=WINSLOW, ALFRED A,
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title =PHOSPHATE DEPOSITS IN THE SOUTH PACIFIC
source =U.S, BUR, FOREIGN AND DOMESTIC COMMERCE, COMMERCE REPTSv NO, 225, P, 1139, SEPT* 25
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Quthorl=WINTERHALTER, B, 
author2=SIIVOLA, J* 
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title =AN ELECTRON MICROPROBE STUDY OF THE DISTRIBUTION OF IRON, MANGANESE AND PHOSPHORUS IN CONCRETIONS FROM THE GOLF OF BOTHN 
IA, NORTHERN BALTIC SEA

source =COMPTES RENDUS DE LA SOCIETE GEOLOGIQUE DE FINLANDE, NO, 39, P» 161-172 
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title =REHOTE SENSING APPLICATIONS TO P205 MINING AND ENVIRONMENTAL PLANNING
source =WORLD HIM,, V, 30, NO, 4, P, 53-57
QbstPct=THE FLORIDA PHOSPHATE FIELD WAS NOTED AS THE SAMPLE STUDY AREA FOR REHOTE SENSING ANALYSIS* THE AUTHORS PROVIDE EXAMPLE 
S OF THE USE OF RELATIVELY LOW LEVEL AERIAL PHOTOGRAPHY IN THE PLANNING OF HINING OPERATIONS, PROVIDING AN INVENTORY OF 
THE EXTENT AND CONDITIONS AT HINE SITES, THE MONITORING OF PHOSPHATE HINING OPERATIONS, INCLUDING INSPECTION OF WASTE IM 
POUNDMENT STRUCTURES, POTENTIAL POLLUTION HAZARDS, AND THE PROGRESS OF RECLAMATION, THE EXPERIENCE GAINED FROH THE FLOR 
IDA TESTS INDICATE LARGE SCALE COLOUR PHOTOGRAPHY, COLOUR INFRARED AND THERMAL INFRARED IMAGERY CAN BE USEFUL TECHNIQUES 
FOR ENSURING A BALANCED APPROACH TO PHOSPHATE MINING, (EDITOR, I6CP NEWSLETTER NO, 3)
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author2=NEASE, FELTON R, 
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title =NONPETRIFIED FOSSILS FROH THE SITE OF A PHOSPHATE HINE IN EASTERN NORTH CAROLINA 
source =VOLUME 86 NO, 6 ELISHA HITCHELL SCI, SOC,, J, PAGES 44-48
index =NORTH CAROLINAfPALEONTOLOGY-f-PLANTAEiPALYNOHORPHStALGAEiFUNGIfARTHROPODAiMIOCENEfPLEISTOCENEtEASTiUNITED STATES+POLLEN-H 
EAVEStfOSSIL HOODHIIATQMStNQNPETRIFIED
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authorl=WOLF, K, H,, (ED,)
year = 1976
title =AU, U, FE, MN, HG, SB, W, AND P DEPOSITS
source =IN HANDBOOK OF STRATA-BOUND AND STRATIFORM ORE DEPOSITSJ II, REGIONAL STUDIES AND SPECIFIC DEPOSITS VOLUME 7 656 PAGES
INDIVIDUAL PAPERS ARE CITED IN THIS BIBLIOGRAPHY UNDER 1HE SEPARATE AUTHORS 

index =HINERAL DEPOSITStGENESISIPROCESSEStSEDIMENTATION+GOLDtURAMIUMtlRONtMANGANESEtMERCURY-fANTIMONY+TUNGSTENtPHOSPHATEtMETALS
tORE DEPOSITSiSTRATIFORH DEPOSITS
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aqi =S-22
authori=yDLFE, J, A,
year = 1980
title =TERTIARY MARINE AND NONMARINE CLIMATIC TRENDS
source =EOS, V, 61, NO, 17, APR, 22, P, 250
abstrct=ABS, PLANKTIC MICROFOSSIL MIGRATION PATTERNS AND 180 ANALYSES FROM THE PALEOCENE AND EOCENE OF THE ATLANTIC BASIN INDICA 
TE PRONOUNCED COOLING EVENTS AND THE END OF THE EARLY PALEOCENE, NEAR THE EARLY-MIDDLE EOCENE BOUNDARY, AT THE BEGINNING
OF THE LATE EOCENE, AND PROBABLY AT THE END OF THE EOCENE, THESE COOLING EVENTS WERE SEPARATED BY WARM INTERVALS THAT 

ARE LESS WELL-DATED, BIQSTRATIGRAPHIC CORRELATIONS BY MEANS OF PLANKTIC ORGANISMS TO THE MISSISSIPPI EMBAYMENT SEQUENCE
INDICATE AN ISOCHRONOUS SERIES OF TEMPERATURE FLUCTUATIONS AS EVIDENCED BY CHANGES IN THE PHYSIOGNOMY OF LAND PLANT ASS 

EHBLAGES, COOLING TRENDS DURING THE PALEOCENE AND EOCENE ARE APPARENTLY ISOCHRONOUS WITH REGRESSIONS IN THE MISSISSIPPI
EMBAYMENT SEQUENCE, PHYSIOGNOMIC ANALYSES ALSO INDICATE A PRONOUNCED DRYING TREND DURING THE PALEOCENE AND EOCENE, WA 

RM INTERVALS IN THE EOCENE HERE CHARACTERIZED BY MAJOR POLEWARD EXPANSION OF TROPICAL PIANKTIC ASSEMBLAGES AND TROPICAL 
FORESTS, LOW MEAN ANNUAL RANGE OF TEMPERATURE (HIGH EQUABILITY), AND A LOW ALTITUDINAL TEMPERATURE GRADIENT IN EXTRA-TRO 
PICAL REGIONS, TEMPERATURE FLUCTUATIONS DURING THE NEGGENE WERE OF MUCH LESSER MAGNITUDE THAN THOSE DURING THE PALEOCEN 
E AND EOCENE; NEOGENE UARM INTERVAL WERE ONLY MODERATELY WARMER THAN PRESENT, LATITUDINAL TEMPERATURE GRADIENTS INCREAS 
ED DURING THE NEOGENEJ BY THE END OF THE MIDDLE MIOCENE, OCEANIC CIRCULATION PATTERNS CLOSELY RESEMBLED THOSE OF THE PRE 
SENT, ALTHOUGH CONTINENTAL CLIMATES WERE LESS EQUABLE DURING THE NEOGENE THAN DURING THE EOCENE. MEAN ANNUAL RANGE OF T 
EHPERATURE HAS SIGNIFICANTLY DECREASED DURING THE NEOGENE,
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-, OH-, OR SUBSTITUTIONS THEREFORE* THE FOLLOWING OBSERVATIONS ARE THEREBY EXPLAINED* (1) IN OHAP, OH-, OR DEFICIENCY, 
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T* PERCENT F- FOR CL-, I*E*, ONE ATOM OUT OF BOO* POTENTIAL AREAS OF APPLICABILITY OF THE UNDERSTANDING OF THESE AND SI 
HILAR ATOMISTIC MECHANISMS RANGE FROM HIGH TECHNOLOGY MATERIALS THROUGH VARIOUS PHOSPHATE OSES AND ORE PROCESSING TO DEN 
TAL SCIENCE AND HEALTH*
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lanq =RU
index =USSRfECONOMIC GEOLOBYtPKOSPHATEtROSTOytHORTHWESTtAPATITEtCOMPOSITIQNtPRECftMBRIAHtMINERAL DATA
nmnnmmmmm
aqi =73-25695
author 1=YUR / YEV ? L, D,
author2=BOYKO. B, B,
year = 1973
title =PHOSPHORUS DISTRIBUTION IN THE IGNEOUS ROCKS OF THE UKRAINE
source =AKAB, NAUK SSSR, IZV», SER, GEOL, NO, 4, p, 66-73, ILLUS,
lang =RU
index =USSR+GECCHEMISTRY*PHOSPHORUSH1KRAINEIAB«JNDANCE«GNEOUS ROCKSICORRELATIONtAGE

agi =76-10512
author 1-YUR'YEV, L, D,
author2=BOYKO? D, B,
year = 1974
title =APATITE "RON HAFIC ROCKS OF THE KOROSTEH PLUTON
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iource =HINERAU SB, (L'VOV, GOB, UNIV,), NO, 28. VYPUSK 2, PAGES 88-95
[QHy =RU

index =!JBSR*PETRQLQGY+GABBROIANORTH03ITE*ACCESSQRY HINERftLSMRAINE+KORQSTEN+KOROSTEN PLUTGHiHINERALS+PHQSPHATESiAPATITEICHEHI 
CAL COMPQSITIONIPHYSICAL PRQPERTIE3*HINERAL BATAIIGNEGUS ROCKSIMAFICIPLUTONIC
tmtmmmmmm*
agi =Q-599 
MthQrl=ZADKO, N,I, 
author2=LABYGHINA, G,V, 
Qut.hor3=NABIULIN, YU,N, 
author4=KHBLQMYANSKY, I.YA, 
year = 197?
title =BENEFICIATION OF LOW-GRADE PEBBLE PHOSPHATE ORES
source =IN, PRQC,, SOVIET-SWEDISH SYMP, ON THE BENEFICIATIDN OF PHOSPHATE ROCK, TALLIN, ACftB, OF SCI, OF THE ESTONIAN 5SR. P, 12 
B-141
mmmmmmmm
Qgi =70-23549
authoi'i=ZAGHLOUL f Z, M,
Quthor2=MABROUK, B.
year = 1968
title =ON URAHIUH IN BAKHLft AND HAHAHID PHOSPHATE DEPOSITS
source =J. GEQL, UAR VOL, 8 (19645, HO, 2, P, 79-87 (IMCL. ARABIC SUM,), ILLUS,
index =EGYPTIECONOMIC GEOLOGYIPHOSPHATEiNILE VALLEYIWESTERN DESERTIURAHIOH-!ABUNDANCE
mmmmtttmmm
agi =69-15724 
Quthopl=ZAGRUZINA, I, ft, 
year = 1968
title =APATITE OCCURRENCES IN NORTHEASTERN USSR
source =IN APATITY, p» 375-377, ILLUS, , AKAB, NAUK SSSR, IHST, GEOL, RUD, HESTOROZHD, ? PETROGR S , MINERAL,, GEOKHIH. MOSCOW 
long =RU
QbstPct=HOTE, SIGNIFICANT CONCENTRATIONS IN DZHAGYN ORE FIELD, ASSOCIATION WITH TIN ORES, OCCURRENCE AS FLUORAPATITE AND HAHGAHA 
PATITE, CHEMICAL COMPOSITION, 
index =USSR!ECONOMIC GEOLOGYIPHOSPHATEiNORTHEASTIDZHAGYNITINIASSOCIATIQHIAPATITE ORESIMINERAL DEPOSITStGCHESIS
mmmmmmmm
 agi =S-275
authorl=ZAGURAYEy, V,
author2=KRAPIVA, E,
year = 1980
title OBJECTIVES LAWS OF THE CHANGEABILITY OF PARAMETERS OF A PHOSPHORITE STRATUM IN THE HAftRDU DEPOSITS
source =TO!ME, EESTI NSV AKAB,, GEOL,, V, 29, NO, 4, P, 143-146 (IN RUSSIAN)
abstrct=ABS, AN INVESTIGATION OF THE CHANGEABILITY OF THE EXAMINED PARAMETERS IS EVALUATED BY COEFFICIENTS OF VARIATION (V) AND 
STANDARD DEVIATION (0) (TABLES 1-3), THE GREATEST CHANGEABILITY IS ESTABLISHED IN THE THICKNESS OF "QBOLUS CONGLOMER 
ATES 1 \V=43 PERCENT), AND IT SHOULD BE CONSIDERED THE MAIN FACTOR AFFECTING THE CHOICE OF THE DENSITY OF THE DRILL NET A 
T PROSPECTING,

mxmmmmmmtt
agi =67-06407
authori=ZAIKA-NOVATSKIY, V, S,
Quthop2=HISHCHENKO, V, S,
year ~ 1962
title =K VOPROSU 0 VOZRASTE BOGDANOVSKOGO MAGMATICHESKOGO KOHPLEKSA (SEVERNYY KAZAKHSTAN)
source =SOV, GEOL, NO, 12, P, 132-133
lang =RU
abstrct-GEOLOGIC, PETRQGRAPHIC, AND GEOCHEHICAL DATA SEEM TO ESTABLISH A CARABOCIAN (ORBOVICIAN) AGE, RATHER THAN THE PREVIOUSLY 

SUGGESTED LOWER DEVONIAN AGE, FOR THE BOGDANOVKA HAGMATIC COMPLEX NEAR ATANSOR LAKE, NORTHERN KAZAKHSTAN (ASIATIC USSR) 
. THUS, VIEWS RELATING TO THE AGE ANB GENESIS OF THE NEARBY, PROBABLY GENETICALLY ASSOCIATED, PHOSPHATE DEPOSITS NEED TO 
BE MODIFIED,

index =USSR+STRATIGRAPHYtORBOVICIANtCARABOCIANtKAZAKHSTAN-HGNEOUS ROCKSfPETROLOBYiPHOSPHATEIGENESIS
mitmmmmmtm
aqi =0-563
authorl=ZAITSEV, N,S,
year = 1979
title =THE HUBSUGUL PHOSPHORITE-BEARING BASIN, CABS,]
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source =IN, COOK, PJ, AND SHERGOLB, J,H,, EDS,, PROTERQZOIC-CANBRIAN PHOSPHORITES, CANBERRA PUB, I PRINT, CO, PTY, LTD,, AOSTRA 
LIA, P, 49

ab5trct=ABS, THE PHOSPHORITES OCCUR IN A SERIES OF CARBONATE-SILICEOUS ROCKS yHICH INCLUDE SOME BASIC VOLCANICS AND TERRIGENOUS 
ROCKS, AS A RULE, PHOSPHORITES FORM TWO MEMBERS IN THIS SERIES? THE LOUER IS THE HAJOR ONE, PETROGRAPHICALLY, BOTH CAR 
BONATE AND SILICEOUS VARIETIES CAN BE DISTINGUISHED AMONG THESE PHOSPHORITES, TEXTURALLY, THEY COMPRISE PELITOMORPHIC, 
GRANULAR, BRECCIATED, AND MASSIVE VARIETIES, THE P205 CONTENT AVERAGES 20-22 PERCENT IN DEPOSITS ON THE EASTERN MARGIN 
OF THE BASIN, THE PALAEOGEOGRAPHIC AND PALAEQTECTQNIC CONDITIONS FOR THE FORMATION OF THE PHOSPHORITE-BEARING SERIES HA 
VE BEEN EXTENSIVELY STUDIED, IT HAS BEEN ESTABLISHED THAT THE SEDIMENTATION OF SILICEOUS-CARBONATE RHYTHHICALLY-LAMINAT 
ED PHOSPHORITE-BEARING ROCKS OCCURRED IN THE MARGINAL PART OF A LARGE GEOSYNCLINAL BASIN DORINB VENDIAN-EARLY CAMBRIAN T 
THE* A RELATIVELY NARROW (200-300 KM) TROUGH, BORDERED TO THE EAST AND WEST BY LARGE UPLIFTED BLOCKS COMPOSED OF OLDER 
PROTEROZOIC-ARCHEAN ROCKS, WAS SEPARATED FROH THE GEQSYNCLINE IN THE HUBSUGUL REGION, IN THE NORTH AND SOOTH THE TROUGH 
WAS CONNECTED WITH THE OPEN VENDIAN-CAMBRIAN SEA, PREDOMINANTLY VOLCANOGENIC-TERRIGENQUS SEDIHENTS ACCUHULATED IN AREA 
S ADJACENT TO THE PHOSPHORITE BASIN, IMPOVERISHMENT OF THE PHOSPHORITE-BEARING SERIES TAKES PLACE IN THIS DIRECTION, i, 
e, NORTH AND SOUTH OF HUBSU8AL BASIN, ENORMOUS MASSES OF SUBMARINE BASIC AND INTERMEDIATE EFFUSIVE ROCKS ARE WIDELY DIS 
TRIBUTEB IN ADJACENT AND MORE REMOTE PARTS OF THE VENDIAN CAMBRIAN BASIN yHICH COULD HAVE SERVED AS A SOURCE OF PHOSPHOR 
OUS AND SILICA FOR THE HUBSUGUL PHOSPHORITE-BEARING SERIES,

agi =Q-382
authorl=ZAITSQV, N, S,
year = 1970
title =THE KHUBSUGUL PHOSPHATE DEPOSIT
source =DOKL» AKAB, NAUK SSSR, V, 192, NO, 2, P, 391-394
mtmtmmmmmt
agi =8-70
authorl=2AKI, M, R,
author2=SHAKIR, K.
year = 1980
title =ON THE BENEHCIATION OF THE URANIUK-BEARING PHOSPHATIC SANDSTONE OF GEBEL KATRANY, FAIYUM (EGYPT)
source =IN, PROC, OF THE 2ND INTL, CONOR, ON PHOSPHOROUS COMPOUNDS, BOSTON, MASS,, APR, 21-25, ORG, BY PARIS-BASED INST, HGNBIAL
DU PHOSPHATE (IHPHOS) 

abstrct=ABS, THE PHOSPHATIC SANDSTONE PRESENT AT GEBEL KATRANY HAS BEEN STUDIED FROH BOTH MINERALOGICAL AND CHEMICAL STANDPOINT
s, THE PHYSICAL AND CHEMICAL METHODS INVESTIGATED FOR URANIUM EXTRACTION FROM THE ORE ARE DESCRIBED* THE METHODS TESTE
D INCLUDE COMMINUTION, FLOTATION AND ACID LEACHING BY AGITATION, THE CURE AND THE HEAP TECHNIQUES, PRECONCENTRATION 
BY COMMINUTION IS OF LITTLE VALUE, WHILE FLOTATION IS MORE FRUITFUL ESPECIALLY FOR USING THE PROPOSED TWO-STAGE FLOTATIO 
N PROCESS, OF THE DIRECT EXTRACTION METHODS, HEAP LEACHING SEEMS TO BE MOST SUITABLE,
mmtmmtmmtm
agi =5-276
Quthorl=ZAKOHA, H,
year = 1980
title =LES COUCHES DE PASSAGE DEVQNIEN-CARBONIFERE (IN POLAND)
source =BIUL, INST. GEOL,, NO, 251, P, 279-286 (PHOSPHORITES- P, 280-281)
immtmtmmmm
ogi =75-22636 
author i=ZAKOyA ? HALINA, 
year = 1974
title =PALE020IC LITHOLOGY AND STRATIGRAPHY, JABLONNA IG-1 BOREHOLE, [ABS,3 
source =KHART* GEOL, (POL,, INST, GEOL,) VOL, 18, NO, 4, P, 955-956 
lang =PO
index =POLANDtSTRATIGRAPHYtPALEOZOICISOUTHEASTIJABLONNAtEUROPE+SEDIMENTARY ROCKSICLASTICStTERRIGENOUStLIMESTONE+RADIOLARITE+PH 
OSPHORITEHGNEOUS ROCKStPYROCLASTICSfCONODONTSiDEVONIANfFAMENNIANiCARBONIFEROUSfTOURHAISIAN
mmmmmmmm
aqi =L-235
author 1 =2 AMBRANO , FRANC I SCO
ygnr = 1966
title =HANIFESTACIONES FOSFATICAS EL EL DEPARTAMENTO DE HUILA Y OTRAS LOCALIDADES DEL SUR DEL PARC
source =BOGOTA, SERV, GEOL, NAL, 23 P»
mmmmmmmm
agi =L-234
author 1-ZftMBRANO, FRANCISCO
year = 1969
title =COMPOSICION DE LAS FOSFORITftS MARINAS DEL AREA LA AZUFRADA? SANTANDER
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source =BOGQTA f INST. HAL* INV. GEQL. MIN. 28 P.
mmmmmmmm
agi =0-540
authorl=ZAMBRANO, FRANCISCO
/ear = 197!
title =RQCA FDSFORICA DE SARBINATA (NQRTE DE SANTANDER)
source =BOGOTA, INST. NAL. INV. GEOL. MIN., 44 P.
ttmmmmmmtm
aqi =0-539
Quthorl=ZAHBRANG , FRANCISCO
year = 1973
title =ROCA FOSFORICA EN EL ALTO DE LA CONEJERA Y ZQNAS ALEDANAS A PESCA, BOYACA
source =BOGOTA? INV. HIN* NAL. INV, GEOL. MIN., 1973, 122 P.
mtmtmtmmmm
aqi =P-87
Guthorl=ZANIN, Y, N.
year = 1969
title GEOLOGY OF THE PHOSPHATE CRUSTS OF WEATHERING AND ASSOCIATED PHOSPHATE DEPOSITS
source =TR. INST, GEOL. GEOFIZ.? AKAD. NAUK SSSR. BIBIRSK. GTD., V. 85, 158 P. (IN RUSSIAN)
mmnnmmnmm
agi =H-6Q3
authorl=ZANIN, Y. N.
Quthor2=KRIVOPU5AA, L. H.
ye-ir = 1976
title TRANSFORMATION OF APATITE MATERIAL OF PHOSPHORITE IN CATAGENESIS
source =AKAD* NAUK SSBR f DOKL.» V. 230 f NO. 6, P. 1414-1416
index =DCEANOGRAPHYtGENESISfPHOSPHORITE+GEOCHEHISTRYtACADEHY.OF.SCIENCES+USSRtEPIGENESIS
mmmmmmmm
agi =Q-457
authorl=ZANIN, Y. N.
Quthor2=KRIVOPUTSKAYA, L. M.
outhor3=VAKHRAHEEV, A. H.
author4=ET AL
year = 1979
title =COHPOSITIONAL AND STRUCTURAL TRANSFORMATIONS IN CALCIUM PHOSPHATES OF PHOSPHORITES DURING WEATHERING AND CATAGENESIS AND

THE INFLUENCE OF THESE TRANSFORMATIONS ON THEIR SOLUBILITY 
source =IN, OPPOSITION OF PHOSPHORITES, NOVOSIBIRSK? NAUKA, P. 37-45
mmmmmtttmm
aqi =68-09181
author 1=ZANIH, YU* N.
year = 1967
title CLASSIFICATION OF PHOSPHATE DEPOSITS RELATED TO WEATHERING
source =AKAD. NAUK SSSR, DOKL, VOL. 176, NO. 3, P. 689-692
long =RU
abstrct=A WORLDWIDE CLASSIFICATION IS PROVIDED FOR PHOSPHATE DEPOSITS GENETICALLY RELATED TO yEATHERING PROCESSES, PRIMARY AND S 
UPERPOSED WEATHERING ARE DISTINGUISHED? THE FORMER CAUSES MOBILIZATION AND CONCENTRATION OF THE PHOSPHATES? WHEREAS THE 
LATTER MODIFIES PREVIOUSLY ACCUMULATED PHOSPHATE DEPOSITS. THE INTENSITY OF WEATHERING, THE CHARACTER OF THE COUNTRY ROC 
K (SEDIMENTARY OR IGNEOUS), THE ROLE OF ORGANISMS (BIRDS OR BATS), AND THE PRESENCE OR ABSENCE OF SECONDARY TRANSPORTATI 
ON ARE EXPRESSED IN FURTHER SUBDIVISIONS. EACH CATEGORY IS ILLUSTRATED BY EXAMPLES FROM THE USSR, GERMANY, THE UNITED ST 
ATESj AFRICA? INDONESIA? AND THE PACIFIC,
index =PHOSPHATE+GENESISH1ASSIFICATION
mmtmmmtmtm
agi =68-14336 
outhorl=ZANIN, YU. N. 
author-2=OSHCHEPKOV, YU. S. 
year = 1967
title ^TEXTURES OF KARST PHOSPHORITES IN THE ALTAI-SAYAN REGION
source =HOSK. OBSHCHEST. ISPYT. PRIR., BYULL., OTD. GEOL. VOL. 42? HO. 6, P* 104-114, ILLUS. 
lanq -RU
abstrct-A NEW CLASSIFICATION IS SUGGESTED FOR THE CONTINENTAL PHOSPHORITES FORMED IN KARST OF THE ALTAI-SAYAN REGION (SIBERIA? U 
SSR5. THE MAJOR TEXTURAL TYPES ARE DESCRIBED FOR EACH GENETIC GROUP. LEACHED RESIDUAL PHOSPHORITES ARE CHARACTERIZED BY
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POROUS TEXTURES; UNALTERED PRIMARY PHOSPHORITES HAVE OOLITIC AND MASSIVE TEXTURES, PHOSPHORITES DEPOSITED FROM STREAMS A 
RE LAMINATED AND RIPPLED, yh'ILE PHOSPHORITES OF SEDIMENTARY-INFILTRATIONS ORIGIN HAVE BRECCIATED OR FINER CLASTIC TEXTU 
RES, THOSE DEPOSITED ONLY FROM PERCOLATING WATERS APPEAR AS HOMOGENEOUS CONCRETIONS? AS SINTERS OF NODULAR, CGLLQFORM, I 
NCRUSTATE, OR IRREGULARLY BANDED TEXTURES} OR AS METASQMATIC PHOSPHORITES OF MASSIVE, RELIC, OR BRECCIATED TEXTURES, REC 
RYSTALLIZATION RESULTS IN MASSIVE, SOHETIHES VESICULAR TEXTURES yiTH RELICS OF PREVIOUS TEXTURAL FORMS, COMMON OCCURRENC 
E OF SEVERAL TEXTURAL TYPES, EVEN WITHIN THE SAME SAMPLE, IS CHARACTERISTIC OF THESE DEPOSITS,

index =USSR*ECONQMIC GEOLOGYIPHOSPHATEIALTAI-SrAfYANtTEXTUREStMINERAL DEPQSITStGENESIS+SEDIMENTARY ROCKStfHQSPHORITE
mmmmmmmm
agi =68-1631? 
Quthorl=ZANIN, YU, N, 
year = 1967
title =GEOLOGY OF MESOZOIC AND CENOZOIC PHOSPHATE-BEARING WEATHERING CRUSTS IN THE ALTAI-SAYAN REGION AND NEAR LAKE BAIKAL 
source =GEOL. GEQFIZ, (AKftD, NAUK SSSR, SIB, OTD,) NO, 4, p. 35-13 (ENGL* SUM, P, 154), ILLUS. 
long =RU
abstrct=CRETACEOUS-LQHER TERTIARY AND PLIOCENE FEATHERING ZONES IN THE ALTAI-SAYAN REGION AND NEAR LAKE BAIKAL IN SIBERIA ARE AS 
SOCIATED yiTH QUARTZ SANDSTONES AND CONTAIN PHOSPHATES IN COMMERCIAL QUANTITIES, ITOH MAKE UP EITHER PART OR ALL OF THE 
FRIABLE ROCKS, THESE WEATHERING ZONES MAY BE CLASSIFIED INTO THREE GROUPS, FIRST, RESIDUAL (ALLUVIAL) CRUSTS OF THE LOW
-GRADE HYDROMICA STAGE OF WEATHERING CONTAIN MECHANICALLY CONCENTRATED APATITE FROM WEATHERED CARBONATITES* SECOND, REDE 
POSITED CRUSTS OF AN INTERMEDIATE KAOLINITE/MONTMORILLONITE STAGE CONTAIN CHEMICALLY ALTERED CARBONATES AND FLUORAPATITE
* THIRDLY, SUPERPOSED (NEOALLIMAL) ZONES OF THE HIGH-GRADE LATERITIC STAGE OF WEATHERING CONTAIN ALUMINOPHOSPHATES, 

index =USSR*ECQNOMIC GEOLOGY+PHOSPHATEtALTAI-SAYAN-LAKE BAIKALtMINERAL DEPDSITSIGENESIS
mmmmmmmm
aqi =69-07265
authorl=ZANIN, YU* N,
year = 1967
title =ZONES OF LATERITIC FEATHERING ON SECONDARY PHOSPHORITES IN THE ALTAI-SAYAN REGION
source =GEQL, GEOFIZ, (AKAD, NAUK SSSR, SIB, OTD,} NO, 9, P. 56-65 (WITH ENGL, SUM,)
lang =RU
abstrct=NOTE, ALUMINOPHOSPHATES TO 15 M THICK, LOCAL DISTRIBUTION ON KARST PHOSPHORITES, HIGH IN FE-HN-TI AAL OXIDES,
index =USSRfECONOMIC GEQLQGYtPHQSPHATEtALTAI-SAYAN REGIONtHEATHERING ZQNES+WEATHERINGIPHOSPHATE ROCKS
mmmmmmmm
agi =68-11502
Quthori=ZftNIN, YU, N,
year = 1968
title CLASSIFICATION OF PHOSPHATE DEPOSITS RELATED TO FEATHERING
source =ACAD. SCI, USSR, DOKL,, EARTH SCI, SECT, VOL. 176 (1967), P, 190-193
index =PHOSPHATE*6ENES!StCLASSIFICAT!ON
mmmmtmtmm*
agi =72-24062 
authorl=ZANIN, YU, N, 
year = 1971
title =PHOSPHATE-BEARIN6 FORMATIONS OF FEATHERING CRUSTS
source =IN PROBLEMY OBSHCHEY I REGIONALLY GEOLOGII, P, 337-349, AKAD, NAUK SSSR, SIB, OTB,, INST, GEOL, GEOFIZ, NOVOSIBIRSK 
lang =RU
index =MINERAL DEPOSITStGENESISiPROCESSEStWEATHERINGtPHOSPHATEtORE DEPOSITS^CLASSIFICATIONiSTRUCTUREtCHEHICAL COMPOSITIONtMINE 
RAL COMPOSITION
mmmmmmmm
agi =72-29982 
authorl=ZANIN, YU, N, 
year = 1971
title =SOME PROBLEMS REGARDING THE TREND OF EXPLORATION FOR PHOSPHORITES IN SIBERIA
source =IN PROBLEMY AGRONOMICHESKOGO SYR'YA SIBIRI, SIB, NAUCHNQ-ISSLEB, INST, GEOL, GEOFIZ, MINER, SYR'YA, TR, NO, 108, P, 161- 
163
long =RU 
index =USSRIECONOMIC GEOLOGY^PHOSPHATEtSIBERIA^POSSIBILITIES
mmmmmmmm
agi =73-00785 
aut.horl=ZANIN, YU, N, 
a:ithor2=KOZLOVA, L, F* 
Quthor3^/fiHIRATLOVii ? A, G, 
year = 1971
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title =BORON IN PHOSPHORITES
source =GEOKHIH, (MM* NAUK SSSR) NO, 11, P. 1369-

index =BORONfGCOCHEMISTRYiPHGSPHORITE*SEBIhENTARY ROCKSfCHEHICALLY PRECIPITATED ROCKSfGENESISOVIRONMENTHNDICATORS

aqi ^72-35572
Quthorl=ZANIH, YU, N,
author2=KOZLOVA ? L, F,
Quthor3=ZAHIRnYLOyA, A, G,
year = 1972
title =BORON IN PHOSPHORITES CABSTR.3
source =GEOCHEH, INT. VOL. 8 r NO, 6, P, 923 ABSENCE OF BORON INDICATES A NONHARINE ORIGIN (TRANSLATED ABSTRACT OF RUSSIAN PAPER,

GEQKHIHIYA, NO, 11, P, 1369-1371, 19715 
index =BORONtGEOCHENISTRYfPHOSPHORITEJ-SEBIHENTARY ROCKSiCHEHICALLY PRECIPITATED ROCKSIGENESIStENyiRONriENTIINDICATORS
mmmtmmtmm*
aqi =73-14178 
author!=ZANIN» YD, N. 
aut.hor2=ZHIROVA, L, T. 
year = 1972
title CONDITIONS OF FORMATION OF PHOSPHATE BRECCIA IN THE MAIMECHA-KOTUI PROVINCE OF ULTRABASIC-ALKALIC ROCKS 
source -AKAB. NAUK SSSR, DOKL, VOL, 205, NO, 3, P, 692-695, ILLUS, 
lang =RU
:ndex =USSRfSEPIHENTARY PETROLOGYIPHOSPHATE ROCKSiBRECCIAIHAIHECHAtKQTUIiSEDIHENmRY ROCKSfCHEHICALLY PRECIPITATED ROCKSIGENES 
IStWEATHERINGHGNEOOS ROCKSIULTRAhAFIC FAHILYtALKALICfEFFECTS
mmmmmmmm
agi =74-01796 
author1=ZANIN ? YU, N, 
author2=ZHIROVA, L, T, 
author3=SERDYUKOVA, P, A, 
year = 1972
title =PHOSPHATES OF THE WEATHERING ZONE OF THE YESSEY MASSIF, NORTHERN SIBERIAN PLATFORM 
source =GEOL, GEDFIZ, (AKAD, NAUK SSSR ? SIB, OTD,) NO. 3, P. 112-114 (WITH ENGL. SU?U 
lang -RU
index =IJ3SRtSEDIMENTARY PETROLOGYtPHOSPHATE ROCKSISIBERIAN PLATFORMtNORTHtYESSEYtSEDIHENTARY ROCKSiCHEHICALLY PRECIPITATED ROC 
KSIGENESIStWEATHERINGtCARBONATITEISILTSTONEtEFFECTS
mmmnmmmnn
agi =74-26589
authorl=ZANIN, YU, N,
author2=MATUKHINA, V, G,
author3=KRENDELEU, F, P,
year = 1973
title =KARST PHOSPHORITES OF THE YENISEI RIDGE
source =GEOL, GEOFIZ, (AKAD. NAUK SSSR, SIB, OTD,5 NO, 11, P, 21-27, ILLUS, (INCL. GEOL, SKETCH HAP)
lang =RU
index =USSR*ECONOMIC GEOLOGYtPHOSPHATEiYENISEI RIDGEIGENESIStOCCURRENCEIKARSTISEDIMENTARY ROCKSIPETROLOGYiPHOSPHORITE
nnnnnnnnnnnn
agi =77-01095 
author1=ZANIN, YU, N, 
author2=ZHIROVA ! L, T, 
year = 1973
title =GENESIS OF PHOSPHATE BRECCIA 0^ THE HnYHECHA-KOTUY ULTRAHAFIC ALKALIC PROVINCE 
source =VOLUHE 205 NO, 1-6, ACAD, SCI, USSR, DOKL,, EARTH SCI, SECT, PAGES 189-191
index =USSRIPETROLOGYtIGNEOUS ROCKStBRECCIAtSIBERIAIHAYHECHA-KOTUY PROVINCEiGEOCHEMISTRYiULTRAHAFIC FAHILYICEHENTIPHOSPHATICtP 
HOSPHORITEIAFFINITIESiFRfiHCOLnEiSTAFFELITEICARBONATE-APATITEIGENESIS
mmnmmnnmm
agi =78-42578
author1=ZANIN, YU, N,
year = 1977
title =THE CONDITIONS OF FRANCOLITE BRECCIA FORMATION
source =VSE3, HINERAL, 0-VO, ZAP, VOLUME 106 PAGES 503-506
lang ~RU
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index =SEDIMENTARY RQCKStCLASTIC ROCKSIBRECCIAIMINERALSiPBOSPHATESiFRANCOLITEiGENESIS
************************
agi =79-11708 
aiithori=ZANIH, YO, N, 
author2=KRIVOPUTSKAYA, L» H, 
author3=ZAHIRAILOVA, A, G, 
year = 1977
title =HIOH-ALUMINA MINERALS IN THE SUPERGENE PHOSPHORITES OF THE DZHANYTAS ORE DEPOSIT IN THE KARATAU BASIN 
source =SOV, GEQL, GEOPHYS. VOLUME 18 NO, ? PAGES 113-115
index =USSRtECQNOMIC GEOLQGYIALUHINUHtSEBIHENTARY ROCKSICHEHICALLY PRECIPITATED ROCKStPBQSPHORITEIKARATAU BftSIN+BZHANYTAfALUMI 
NAIOEOCHEHISTRYIMINERALSICHEMICAL ANALYSISICRANBALLITEtPHOSPHATES+SUPERGENE PROCESSES
************************
agi =H-604
authorl=ZANIN, YU> N.
author2=KRIVQPUSftA, L, M,
year = 1977
title =THE FINE CRYSTAL STRUCTURE OF THE APATITE COMPONENT OF PHOSPHORITES AND ITS GEOLOGICAL INTERPRETATION
source =LITOL. I PQLEZ. ISKOP., NO, 3, P, 78-93 (IN RUSSIAN)

agi -0-562
author1=ZANIN, YU. N.
year = 1979
title =CALCIUM PHOSPHATES FROM ANCIENT GEDSYNCLINAL BASINS, CABS.]
source =IN, COOK, P,J, AND SHEBGOLD, J.H., EDS,, FROTERQZOIC-CAHBRIAN PHOSPHORITES, CANBERRA PUB, I PRINT, CO, PTY, LTD,, AUSTRA 
LIA, P, 47
abst?ct=ABS, ANALYSIS OF SAMPLES SHOWS THAT, AS A RULE, LOy CONTENT OF C02 ? NA20 AND H20I ARE FOUND IN CALCIUM PHOSPHATES FROH P 
H03PHORITES OVERLAIN BY SEDIMENTARY SERIES AT LEAST SEVERAL KILOHETRES THICK (BURIED TO THE ZONE OF CATAGENESIS AND AFFE 
CTED BY HIGH TEMPERATURES AMD PRESSURES), THESE PHOSPHORITES INCLUDE THOSE OF THE KARATAU, HUBSUGUL, AND GEORGINA BASIN 
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TUBES AND PRESSURES DO NOT CAUSE ANY NOTICABLE CHANGES IN PHOSPHORITE COMPOSITION IN THE SHORT TERN AND ONLY BY SUBJECT! 
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WE CONCLUDE THAT A GOOD CASE CAN BE MADE FOR UPWELLING ON THEORETICAL GROUNDS IN AREAS WHERE PHOSPHORITE MAS ACCUHULAT 
ED, PARTICULARLY FOR THOSE OCCURRENCES THAT ARE OF 'PHOSPHORIA TYPE 1 * 
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CROHNr P,W*
NOAKES, L, C.
WELLS, A*L
VON DER BORCH, C, C,
LIBBY, J* C,
SMITH, K» 0*
YEATES, A.N,
HARSHALL, J. F,
RUSSELL. R» T*

AGI
0-67
75-11541
75-11515
75-21107
H-5A7
P-18
71-13977
71-00915
Q-469
1-171
1-142
H-568
74-32369
71-03428
72-15671
79-00295
79-00296
1-127
77-28745
73-25546
77-27897
77-26795
77-26801
77-26800
1-52
1-198
J-91
J-92

K-101
P-19
P-55
0-51
K-8
L-129
R-61
L-128
L-130
R-179
P-16
H-558
K-9
T-7A
K-143
T-72
K-144
H-571
! -nc1.L ij
T-71
R-157
K-31
R-177
H-533
T-66
K-86
Q-577
H-572
72-03420
P-56
Q-578
L-140
72-10190



COUNTRY
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA 
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA

STATE YEAR !
1972
1972
1973
1973
1973 
197i
1976
1976
1976
1978
1978
1979
1979
197?
197?
1979
197?
1980
1980
1980
1980
1980
1980
1980
1980
1981
1982

NEH SOUTH WALES
NEH SOUTH WALES 1898
NEB SOUTH WALES 1914
NEH SOUTH WALES 1928
NEH SOUTH WALES 1967
NEH SOUTH WALES 1967
NEH SOUTH WALES 1970
NEH SOUTH WALES 1976
NEH SOUTH WALES 1977
NEH SOUTH WALES 1980
NORTHERN TERRITORY 1944
NORTHERN TERRITORY 1958
NORTHERN TERRITORY 1965
NORTHERN TERRITORY 1965
NORTHERN TERRITORY 1965
NORTHERN TERRITORY 1968
NORTHERN TERRITORY 1970
NORTHERN TERRITORY 1976
QUEENSLAND
QUEENSLAND 1944
QUEENSLAND 1959
QUEENSLAND 1960
QUEENSLAND 1961
QUEENSLAND 1961
QUEENSLAND 1961
QUEENSLAND 1965
QUEENSLAND 1966
QUEENSLAND 1967
QUEENSLAND 1967
QUEENSLAND 1968
QUEENSLAND 1969
QUEENSLAND 1969
QUEENSLAND 1971
QUEENSLAND 1971

3EDI It
Y
Y

Y 
Y
Y
Y
V

Y

Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y

Y
Y

Y
Y
Y

V

Y
V

Y
Y
V

V

Y
Y

Y

Y

Y

Y
Y

Y

3NE PERIOD

TERTIARY

CAHBRIAN
CAHBRIAN
CAHBRIAN
CAHBRIAN
CAHBRIAN

CAHBRIAN
CAHBRIANIPROTEROZOIC
PRECAHBRIAN
QUATERNARY
QUATERNARY
CAHBRIAN

CAMBRIANtORBOVICIAN
TRIASSIC
TERTIARY

PERMIAN
QUATERNARY

CRETACEOUS

CAMBRIAN
CRETACEOUS
PRECAMBRIAN

CAMBRIAN

CAHBRIAN
CAHBRIAN

CAMBRIAN

AUTHOR
COOK, P. J*
SMITH, K*G,
INGRAM, J, A*
NOAKES, L,C>
SLATER, RICHARD A* 
AUSTRALIA, BUREAU OF MINERAL RES.
AUSTRALIA, BUREAU OF MINERAL RES*
AUSTRALIA, BUREAU OF MINERAL RES.
COOK, P, J,
SHERGQLD, J, H,
CARTER, A. N.
SHERGOLD, J*H.
COOK, P»J*
HACKETT, B.
HENBERSQN, R.A,
HOWARD, P»F.
SDUTHGATE, P»N*
SHERGOLD, J*H.
ANONYMOUS
COOK, P,J,
MARSHALL, JOHN F,
HENDERSON, R.fi*
COOK, P,J,
SDUTHGATE, P,N,
O'BRIEN, G»U*
O'BRIEN, 6»U.
SCHHITT, H,
HERBERT, C,
HIN6AYE, J, C, H,
CARNE, J,E.
RAGGATT, H. 6*
WOOD, H. 6*
LASSAK, E, V.
BORCH, C. C. WONDER,
HERBERT, C.
GOLBBERY, R,
KRESS, A*G>
OWEN, H, B»
HCQUEEN, U. F,
PONTIFEX, I, R.
PRITCHARD, P, W,
RANFORD, L, D»
KEMEZYS, K, J,
BASTIAN. L* V.
HOWARD, P, F*
ROGERS, J, K»
REID. J» H,
NOAKES, L» C,
OPIK, ft* A,
CARTER. E. K*
CARTER, E, K»
OPIK, A, A,
REYNOLDS, H, A,
BOUTCH, H,F,
OPIK, A, A.
RUSSELL, R, T.
HURRAY, C,8.
DE KEYSER, F,
DE KEYSER, F*
OPIK, A. ft.
HOWARD, PETER F,

AGI
73-10542
T-77

Q-152
T-75

73-15863 
77-17699
77-17700
77-17702
G-86
Q-288
79-05591
Q-630
Q-542
Q-548
Q-544
Q-547
Q-546
Q-631
S-101
S-180
L-141
S-502
5-189
S-169
S-145
S-290
S-504
T-70

1-140
T-65
1-162
R-191
68-03201
72-09406
Q-142
78-03768
S-136
1-155
N-138
P-12

K-102
K-103
0-148
R-66
Q-147
K-109
J-?6
H-127
P-3
L-31
O r- f, - Jv

p_4
P-22
T-68
P-5

68-09006
? -74

0-152
R-176
Q-231
72-07893

nde



HOIJMTRY
AUSTRALIA
AUSTRALIA
AUSTRALIA

AUSTRALIA

AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA

AUSTRALIA

AUSTRALIA

AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUOTDil Ti
1 i\Jw : ! s! ! j  J. M

AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRAL Ili
AUSTRALIA
AUSTRALIAN-NEW
ZEALAND
Country index

STATE
QUEENSLAND
QUEENSLAND
QUEENSLAND

QUEENSLAND 
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND
QUEENSLAND-
QUEENSLAND
QUEENSLAND!
NORTHERN TERRITORY
QUEENSLAND!
NORTHERN TERRITORY
QUEENSLAND!
NORTHERN TERRITORY
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOOTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
TASMANIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA

VRR
1971
1972
1972
1972 
1972
1 97?
1972
1973
1973
1974
1974
1976
1976
1977
1979
1980
1980
1966

1976

1976

1903
1919
1943
1943
1943
1943
1943
1958
1967
IQiO
i .' UU

«. 9 ip

1968
1969
1971
1971
1971
1976
1931
1917
1906
1906
1907
1913
1923
1928
1932
1945
1962
1965
1978
1933
1948
1959
i ~6/
1973
1973
1955

SPOT
Y

Y
y
V

V

Y
V

V

V

Y
V

Y
Y
Y
V

Y
Y

Y

V

v

y
i

Y
V

Y
Y

Y
V

Y
Y

V 
1

I

Y

Y
Y
Y

IG9F PERIOD
CAMBRIAN
PROTEROZOIC
CAMBRIAN
CYPRIAN 
CUMBRIAN
CAMBRIAN
CAMBRIAN

CAMBRIAN

CAMBRIAN

CAMBRIAN
CAMBRIAN
CAMBRIAN
CAMBRIAN

CAMBRIAHJ-ORDOVICIAN

QUATERNARY

CAMBRIAN

PRECAMBRIAN
CAMBRIAN
CAMBRIANtPRECAMBRIAN
CAHBRIANIPROTEROZOIC
FRECAMBRIAH

TERTIARY
TERTIARY

TERTIARY

PRECAMBRIAN
PRECAMBRIAN

716

AUTHOR
THOMSON, L, D.
DE KEYSER, F>
COOK, p» J,
COOK, PETER J, 
3EKEYSER, F»
FLEMING, P. J» G,
HOWARD, PETER F»
FLEMING? P, J» G.
DE KEYSER, F»
THOMSON, L,D»
FLEMING, P» J, G,
HOWARD, P, F»
ROGERS, J, K»
FLEMING, P, J, G.
HOWARD, P,F*
ROGERS, J»K»
SANDSTROM, M»«»
RUSSELL, R, T,

COOK, F,J,

SHERGOLD, J*H*

CHEHINBS, C.
JACK, R, L*
BROADHURST, E,
BROADHURST, E*
BROADHURST, E»
DICKINSON, S, B.
DICKINSON, S, B,
CAMPANA, B.
BLISSETT, A» H»
rii ! CM p A (. Ht.i.Litf n» fit

JOHNS- R" K»
CALLEN, R. A»
JOHNS, R, K,
CALLEN, R, A»
CALLEN, R, A,
CALLEN, R. A*
JOHNS, R* K<
SEGNIT. E,R*
TWELVETREES, W* H,
HOWITT, A* H,
HOWITT, A, M*
HOWITT, A, M,
SKEATS, E, W*
HOWITT, A, M*
HOWITT, A, H*
COULSON, A*
BAKER, GEORGE
BAKER, GEORGE
SINGLETON, 0, P,
CARTER, A, N,
SIMPSON, E» S»
MATHESON, R. S.
LOW, G.H,
ATWATER, R, K»
GRAHAM, JAMES*
MORRIS, R, C*
DONALDSQN. D. R»

AGI
72-17270
Q-164
R-159
73-32302 H-39

Q-113
73-32301
L-75

74-17171
0-637
G-116
Q-145
K-110
Q-112
Q-512
S-193
S-1A1
P-30

Q-57?

Q-629

R-144
1-90
J-14
J-15
J-16
J-30
J-31
T-64

78-23175
71-13717
69-24191
78-24019
78-13905
72-24021
72-24022
72-24027
Q-157
S-384
1-190
M-17
M-1B
1-85
R-186
L~iijJ

I -86
L-118
R-55
R-56
P-44
Q-72

1-180
J-81
T-73
L-5
74-16947
74-16475
L-124



COUNTRY
AUSTRIA
AUSTRIA
AUSTRIA
AUSTRIA
AUSTRIA
BANGLADESH
BELAU
BELAU
BELAU
BELAU
BELAU
BELAU
BELAU
BELAU
BELAU
BELAU
BELAU
BELAU
BELAUt JAPAN
BELAUtMALAYSIA
BELGIUM
BELGIUM
BERMUDA
BERMUDA
BERMUDA
BERMUDA
BOLIVIA
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL }"
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
BRAZIL
Country index

SnTF

PALAU
PALAU
PALAU
PALAU ISLANDS
PALAU ISLANDS
PALAU ISLANDS
PALAU ISLANDS
PALAU ISLANDS

BAHIA
BAHIA
BAHIA
BAHIA
BAHIA
ISLAND OF TRAUIRA
HARANHAO
MINAS GERAIS
HINAS GERAIS
HINAS GERAIS
HINAS GERAIS
HINAS GERAIS
MINftS GERAIS

YEAR SEDI
1933
1934
1936 Y
1938
1972 Y
1977 Y
1915 Y
1916 Y
1916 Y
1935 Y
1914 Y
1916 Y
1936 Y
1941
1947 Y
1947 Y
1950 Y
1950 Y
1915 Y
1924 Y
1386 Y
1980
1969 Y
1970 Y
1979 Y
1930 Y
1981
1937
1938
1945
1954
1955 Y
1956
1959
1963 Y
1969
1972 Y
1973
1975
1976
1976 Y
1977
1977 Y
1973
1978 Y
1978 Y
1979 Y
1980 Y
1969
1971
1971 Y
1972
1O"?i V
i .' .' U !

1971 Y
1932
1949
1953
1953
1953
1954
1955

IGNE PERIOD

TERTIARY

TERTIARY

TERTIARY

CRETACEOUS

Y

CRETACEOUS
Y CRETACEOUS
V

QUATERNARY

PRECAMBRIANtCAMBRIAN

Y

Y
Y PRECAMBRIAN
Y

V
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AUTHOR
KYRLE, G.
SCHADLER, J,
CONSTANT INI, G,
SCHADLER, J,
SPILLMANN, FRANZ,
ISLAM, A,
AOKI, RENJIRO
HORI. USHINOSUKE
OTSUKI, Y*
KISHI, AKITA
TSUNETO, NORITAKA
ANONYMOUS
ANONYMOUS
IKEDA. YOSUKE
PHOSPHATE BEV, CO.,
PHOSPHATE DEVELOPMENT CO,, JAPAN
IRVING, EARL H,
0,5, GEOLOGICAL SURVEY
YAMASAKI , NAOMASA
ANONYMOUS
CORNET, H, F, L,
DE HENTEN DE HORNE, ti<
BLACKBURN, G,
BLACKBURN, G,
WILSON, KEVIN H,
SAUDETTE, HENRY E,
FLETCHER, C,J,N*
ABREU, S, F*
KNECH!, !,
LEQNARDOA, 0, H,
FINE, H, H,
KEGEL, WILHELH
REBOUCAS, J, C*
EVANS, y, H,
ARIMQRI, T»
GUIMARAES, B,
BATE, RAYMOND HOLMES,
GROSSI SAD, J, H, "" *
LESSA SOBRINHO, N,
CATHCART, J, B>./
CHENEY, T, H,
SINTONI, A,
SHOLKOVIT2, E, R,
ANONYMOUS
GUA2ELLI, U.
HELO ? U*
CATHCART, J, B,
HENOR, ELBEHnR
OLIVIERA, J, F,
GOUDARZI, BUS H,
GOUBAR2I, G, H,
GOUDARZI, GUSH,
CASSEDANNE, J, P,
ARGENTIERE, R,
BRAND!, F,
PECORA, W, !*
LINPERG, MARIE L,
LINteERG, MARIE L,
PECORA, y, ?,
PECORA, W. T,
LINDBERG, MARIE L,

AGI
1-108
l3""tii.u

1-34
G-324
73-15796
77-20308
A-01
A-12

1-154
A-08

A -27
A-38
A-42
N-36

H-126
Q-480
L-135
Q-479
n-29
A-41
0-399
T-07

69-22075
70-26540
S-553
S-49
S-127
1-1

1-105
J-72
N-61

N-103
N-209
N-60
0-20
H-199
73-03239
74-30763
77-26891
Q-73

R-141
Q-296
78-23621
Q-26
0-120
Q-219
R-131
T-19
0-222
71-23917
R-217
73-03983
?7-31122
72-01909
1-18
J-93
L-217
L-218
N-223
N-22I
L-219
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COUNTRY
CHINA
CHINA
CHINA
CHINA
CHINA
CHINA
CHINA
CHINA
CHINA
CHINA
CHINA
CHINA
CHINA
CHRISTMAS
CHRISTMAS
HHRISTHAS

CHRI8THAS
CHRISTMAS
CHRISTMAS
COLOMBIA
COLOHBIA
COLOMBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOMBIA
COLOHBIA
COLOHBIA
COLOMBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA

COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLQHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOHBIA
COLOMBIA
COLOHBIA
COLOHBIA
Country in

ISLANB
ISLAND
ISLAND
ISLAND
ISLAND
ISLAND

dex

'0 i A ! L

BUIZHOU
HEBEI
KIANGSU
KIANGSU
LIAONING
LIAONING
SHENSI
SZEMN
YUNNAH
YUNNAN
YUNNAH
YUNNAN
YUNNAN

BOYACA
30YACA
BOYACA
BOYACA
BOYACA
BOYACA
BOYACA
BOYACA
BOYACA
BOYACA
BOYACA
BOYACA
BOYACA
BOYACA

YEAR
1981
1980
1922
1931
1966
1966
1962
1973
1942
1942
1942
1964
1979
1965
1965
1966
1967
1967
1973
1943
1949
1952
1953
1953
1QR7A7-J-J

1953
1953
1960
1962
1963
1966
1966
1967
1967
1967

1967
1967
1967
1967
1968
1968
1969
1971
1974
1975
1976
1942
1943
1943
1947
1953
1963
1967
1970
1971
1973
1975
1975
a. ~? / ii
1979

SEDI
V

Y
V

Y
Y

Y
Y

Y

V

Y
Y
V

Y

Y

Y
Y
Y
Y

Y
Y
Y

Y
Y

Y

V

Y

IGNE PERIOD
SINIAN

Y
I
Y

CAMBRIAN
DEVONIAN

CAMBRIAN
CAMBRIAN
CAMBRIAN
CAMBRIAN

TERTIARY
TERTIARY

TERTIARY

CRETACEOUS
CRETACEOUS

CRETACEOUS

TERTIARY+QUATERNARY

CRETACEOUS

720

AUTHOR
ZHOU? HAOJI
JIANG ? PEIMO
LID, C, C*
TANAKABATE, H,
HA? TZO-CHI
TZU-CHI. M,
HO, SHIH-CHENG
SUN, SHU
HO, C* 5,
WANG, Y, L.
HANG? Y* L,
CHIANG, NJ»
UANG, CHUNG-WU
BOAK ? B» U.
TRUEMAN, N, A*
TRUEHAN, N. A*
JONES, H* A,
KAULBACK, J, A*
ADAMS, J. A»
HCCONNELL, IU
PABA SUVA, FERNANCQ
HUBACH, ENRIQUE
ALARCON,
HUBACH? ENRIQUE
SARMIENTO, A» ALBERTD
SUAREZ HOYOS, VICENTE
HOYOS,
WOKITTEL, RGBERTD
BDTERD, DARIO
SLANSKY, H*
CATHCART, JAMES B.
ZAMBRANO, FRANCISCO
IRVING* EARL M,
HOJICA, PEDRO E*
UNIVERSIDAD INDUSTRIAL DE
SANTANBER
BURGLE,
CATHCART. J, B,
BURBLr HANS
MOJICAG,, PEBRQE*
RENZONI, GIANCARLO
CATHCART? ,U B*
CATHCART ? JAHES B*
HALL? H, L,
JAPAN CONSULTING IHST,
CATHCART? J, B»
ORTIZ? F, Z.
SARHIENTO SOTO, ROBERTO
HUTIS JURABO, VICENTE
SARHIENTO SOTO ? RQBERTO
SARHIENTO SOTO r ROBERTO
SARBIENTO SOTO ? ROBERTO
GOBERNACION DE BOYACA
OSPINA? CARLOS
INST, DE INVEST, TECNOLOGICAS
CAHANCHO G,, RICARDO
ZAMBRANO, FRANCISCO
RODRIGUEZ, ERASHO
DURAN R* , RAUL
HOJICA? PEDRO E,
ULLOA H»? CARLOS

AGI
T-35
T-44

1-124
H-208
H-202
n_7=: i >x  _' _' i
0-129
74-03224
J-51
H-576
H-577
H-195
Q-551
0-81

67-00918
67-05922
0-143
0-147
74-12734
J-76
J-120
N-89
N-l
! _O1 S 
!_ i.i J

L-228
L-231
N-87
L-233
L-203
P-46
L-211
L-235
L-216
L-222
L-232

0-46
0-13
69-00613
69-00615
L-224
R-129
70-06191
78-12762
Q-527
76-17250
73-39065
J-122
J-119
J-123
J-124
L-230
L-214
L-225
Q-526
Q-519
Q-539
Q-520
Q-523
Q-530
Q-535



COUNTRY
COLOMBIA
COLOMBIA
COLOMBIA
COLOMBIA
COLOMBIA
rni n^ftTA
'_-i.'l_UilP il!

COLGHBIA
COLOHBIA
COLOMBIA
COLOHBIA
COLOMBIA
COLOHBIA
COLOHBIA
COLOMBIA
COLOMBIA
COLOMBIA
COLOMBIA
COLOHBIA
COLOHBIA
COLOMBIA

COLOMBIA

COLOMBIA
COLOMBIA
CONGO
CONGOiGABON
CZECHOSLOVAKIA
CZECHOSLOVAKIA
CZECHOSLOVAKIA
CZECHOSLOVAKIA
CZECHOSLOVAKIA
DENMARK
DENMARK
ECUADOR
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT

EGYPT
EGYPT
EGYPT
EGYPT

STATE
CAUCA
CAUCA
CUNBINANABCA
GUAJIRA
GUAJIRA
HUILA
HUILA
HUILA
HUILA
HUILAfFOLIMA
NORTH SANTANBER
NORTH SANTANBER
NORTH SANTANBER
NORTH SANTANBER
NORTH SANTANBER
NORTH SANTANBER
NORTH SANTANBER
SANTANBER
SAHTANBER
SANTANBERiN*
SANTANDERIBQYACA
SANTANDERiNORTH
SANTANBER
TOLIHA
VALLE

BORNHQLH
JUTLANB

YEAR
1945
1975
1945
1971
1972
1963
1975
1975
1975
1975
1953
1966
1967
1970
1971
1975
1975
1969
1975
1979

1970

1977
1952
1980
1976
1968
1971
1973
1973
1974
1980
1976
1979
1903
1958
1966
1967
1967
1967
1968
1968
1968
1969
1970
1970
1970
1971
1971
1971
1972
1972
1973
1973
1974

1975
1976
1976
19/6

SEBI

Y

Y
Y
Y
Y

Y

Y
V
1

V

Y
Y

Y

Y
Y
Y
Y

Y
Y
Y
Y
Y

Y
V
1

V

y
Y
Y

V

V

Y
Y
Y
Y
Y

V

Y
y
Y

IGNE PERIOD

TERTIARYfQUATERNARY

CRETACEOUS

CRETACEOUS
TERTIARY

TERTIARY

CAMBRIAN

UPPER CRETACEOUS

CRETACEOUSiTERTIARY

CRETACEOUS
QUATERNARY

CRETACEOUSITERTIARY

CRETACEOUS
CRETACEOUS
CRETACEQUSiTERTIARY

CRETACEOUS
CRETACEOUStTERTIARY
CRETACEOUS
CRETACEOUS

CRETACEOUS
CRETACEOUS

CRETACEOUSIPALEOCENE

AUTHOR
MUTIS JURABO* VICENTE
BUENAVENTURA, j,C»
ALVARAHO* BENJAMIN
HALL, HINARB L.
CORRALES TORRES, BABEL F*
BOTERO, DARIO
BURAN R», RAUL
VEGA, H, EBUARBO
VEGA, H, EBUARBO
MOJICA? PEBRO E*
SARHIENTD, ALBERTO
CATBCART? JAMES 8*
CACERES, CARLOS
RODRIGUEZ, T> HERNAHBO
ZAMBRANO? FRANCISCO
OTERO J>, ALONSO
HDJICA, PEBRO E,
ZAMBRANO, FRANCISCO
OTERO J., ALONSO
MAUGHAN, E»K.

WARD, BWIGHT E.

PEREZ, HUMBERTO
SARHIENTO, A* ALBERTO
GIRESSE, PIERRE
GIRESSE, P,
GRUSZCZYK, H,
DOBRA, EDUARD.
RYSAVY, P»
TREGER, ILAN
REHAK, J.
MARINO, A. HE
BINESEN, B*
HILKINSQN, A. F.
BLANCKENHORH, M,
YOUSSEF, M, I.
EL AKKAD, SALftH
TOBIA? 8. K»
ANWAR, Y,
CHUHAKOV, I, S»
TCHOUMAKOy, J»
" iriuin!!! 7 M
j-i j Jili-UVL. » i- ( tit

HERHINA, H. H,
ISSA^I, BAHAY
EL BASSYOONY, A, A,
SPANBERASHVILLI , G, I*
CUi»rM Munnni_n, ii»
KOTBy H,
SAID, RUSHDI,
HIKHAYLOv. L ft,
ABBALLAH, A, H-
ABDftLLAH, A. H,
RAHHAN HUSSEIN, F, A,
SALEEB, GAHIL S,
GEOL» SURVEY OF EGYPT AND HINING
AUTHORITY
HECKELEIN, y,
ANONYMOUS
BASTfi ? E, Z,
BARAKAT, M. G,

AGIj-ne
Q-521
J-115
Q-525
rj cn^s 
!.^~JiZ

L-207
Q-524
Q-536
0-537
Q-528
L-229
L-210
L-209
Q-534
Q-540
Q-531
0-529
L-234
Q-532
Q-603

Q-538

Q-533
L-227
S-47
78-13845
M-198
72-05253
77-25080
6-358
77-26584
S-240
77-10369
Q-458
1-17
N-142
67-03414
70-23544
70-23542
63-OS814
70-06143
70-23549
69-00547
70-33300
74-34785
?4-34783
74-34784
 7 1->_ p> r>f'.1  ?
..- i. ii-VA .'

72-21873
73-14275
74-00819
74-00822
77-09154
75-06571
R-210

77-07567
Q-8
G-l7

77-25262



XIUNTRY STATE YEAR SEDI
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
EGYPT
L.U ! !" !

EGYPTtALGERIAi
TUNISIAfHOROCCOl
EGYPTtSYRIA
ENGLAND
FEDERAL REPUBLIC
OF GERHANY
FEDERAL REPUBLIC
OF GERHAHY
FIJI
FIJI
FIJI
FIJI
TT JT
1 Iv'A

CT IT
'. ivJi

FIJI
FIJI
FIJI
FIJI
FIJI
FIJI
FIJI
FIJI
FIJI

FIJI
FIJI
FIJI
FIJI
HJI
FIJI
FIJI
FINLAND
FINLAND
FINLAND
FINLAND
FINLAND
FINLAND
FINLAND
FINLAND
FINLANB

WESTERN DESERT
WESTERN DESERT
WESTERN DESERT
WESTERN DESERT
WESTERN DESERT

CAMBRIDGESHIRE

LOHER SAXONY

LAU
im
LAU
LAO
LAU
LAU
LAU
LAU
LAU
LAU

LAU
LAU
LAU
LAU
LAU
LAU
LAU

1977
1978
1978
1978
1978
1973
1979
1979
1979
1979
1980
1980
198C
1980
1981
1982
1971
1973
1973
1974
1975
1979

1965
1976
1980

1980

1953
1958
1959
1971
1980

1942
1942
1952
1957
1958
1959
1960
1963
1964

1965
1971
1975
1976
1977
1981
1982
1967
1972
1975
1977
1979
1979
1979
1979
im

V

V

V

V

y

Y

Y
Y

Y
Y
Y
Y
Y
Y
Y
V

Y
Y
V

Y
Y

Y

Y
V

V

Y
*
V

y

Y
V

Y
Y
Y

V

Y
¥

Y
Y
Y
Y
V

Y

CRETACEOUS
CRETACEOUS

pocT^rcnnc-

CRETACEOUS
CRETACEOUS

CRETACEOUS
CRETACEOUS

CRETACEOUS
CRETACEOUS

CRETACEOUS
Y

HESOZOIC

PRECAHBRIAN

Y
PRECAHBRIAN

Y

Y PRECAHBRIAN
I r lid i i_niJi.'Ji U-

V

:GNE

Y

Y

Y
V

Y
V

: PERIOD

CRETACEOUS
CRETACEOUS

r-ocTflrcnnc-

CRETACEOUS
CRETACEOUS

CRETACEOUS
CRETACEOUS

CRETACEOUS
CRETACEOUS

CRETACEOUS

HESOZOIC

PRECAHBRIAN

PRECAHBRIAN

PRECAHBRIAN
r lid i L-mJi-UiU-

AUTHOR
ANONYHOUS
ANONYHOUS
YUBIN, N.L
YUDIN, N» L
GINDY ? A, R,
KOTB, H,
GLENN* CRAIG R,
EL-KnHHAR, A* H,
GLENN, C* R*
GLEMN, CRAIG R,
ANONYHOUS
EL-KAHHAR, A*H.
KAMEL, 0,A>
ZAKI, H, R,
GARRISON, R»E»
GLENN, C,R,
HERHINA, H,
HERHINA, H. H,
HERHINA, H, H,
HERHINA, H,
HERHINA, H, H,
MINNOCK, ETIENNE

OMARA, S»
GROVE, R*
PAPROTH, E,

EL-NOOR, HAJBI

TAYLOR, J, F, A*
HOUTZ, R, E*
HOWLING, G. E,
GREEN, BEREK,
PLUHHER, H.8»
ROBBA, P.
BRIDGES. G,
yHITE, F. T, .H,
CASSIBY, N, G,
ubto 1 , rt' * tit

IBBOTSON, P.
RATUYAWA, S, N.
WARIN, 0* N,
SIHONYI, J, S,
HIGGS, R,

KENNEDY, E. H,
SINGH, A,
COLLEY, H,
ROBBA, P.
ROBBA, P,
RODBA, PETER
LEE, A»I*N*
HINTERHALTER, B,
HARHE, H,
VARTIAINEN, H,
PAARMA, H.
REHTIJARVI, P,
VARTIAINEN, HEIKKI
REHTIJARVI, P,
AIKAS, 0,
MAC'TTiTfciCXI U
Vll'i! J.M1:!!_ ! H !!*

AS I
G-18
:""j T "".l 
y"i/

B-555
0-413
79-11825
78-42625
Q-633
79-06464
Q-129
S-08
r- _ < A cr

S-280
S-133
B-70

S-128
S-489
76-04363
74-11025
74-14342
76-12724
77-07570
Q-474

P-2
77-38643
S-543

S-535

H-541
N-84
H-86

74-11319
S-196
Q-264
J-13
J-109
N-24
N-71
T~78

N-210
P-64
P-43

0-125

0-149
Q-294
Q-83
Q-262
8-263
T-79
T-46

H-593
76-04151
78-20572
73-02303
Q-452
H-560
T-40
Q-439
C _ 1 7 *



COUNTRY
FINLAND
FINLAND
FRANCE
-RANCE
FRANCE 
FRANCE
PRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCE
FRANCEISPAIN
GABONfCONGO
GABQNiTOGOl
SENEGALIHOROCCOI
GERHANY
GERMANY
GERHANY
GERMANY
GERMANY
GERHANY
GERMANY
GERMANY
Country index

STATE YEAR
PUOLANKA 1977
VIHANTHNILSIA 1980

1829
1892
1935 
1939
1939
1941
1950
1953
1955
1961
1963
1964
1965
1965
1969
1970
1972
1973
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1975
1976
1976
1976
1976
1977
1978
1978
1979
1980
1980
1980
1980
1980
1982

BOULOGNE 1976
BRITTANY 1971
GARB 197S

1974
1973
1980

1970
1972
1974
1974
1976

BAVARIA 1952
LOyER SAXONY 1975
OBERFRANKEN (UPPER 1968

SEIil

V
!

Y
V

Y
i
V

Y
Y
Y

Y
Y
Y

Y
Y
Y
V 
1

V

Y
V

Y
V

Y
Y
Y
Y
V

Y
Y
Y
Y
Y
V
i

V

V

Y
Y

?
Y
Y

Y
V

V

Y

Y
V

IGNE PERIOD
PRECAHBRIAN

CRETACEOUS

CRETACEOUS
JURASSIC

CARBONIFEROUS

JURASSIC

CRETACEOUS
CRETACEOUS
TERTIARY

Y
QUATERNARY
CRETACEOUS

TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
CARBONIFEROUS
DEVONIAN
TERTIARY

V

CAMBRIAN
CAMBRIAN
CRETACEOUS
CRETACEOUS
CRETACEOUS
CRETACEOUS
CRETACEOUS
CRETACEOUS
CRETACEOUS

CAMBRIAN
CARBONIFEROUS

CRETACEOUStTERTIARY

DEVONIAN
CARBONIFEROUS
CRETACEOUS

V

Y
TERTIARY

~>"~n 
  ij

AUTHOR
LAAJOKO, K,
VAASJOKI, H*
BUCKLAND, yiLLIAH
H1JNIER-CHALHAS
VIE, G, 
CAYEUX, L
CAYEUX, U
BONTE, A*
CAYEUX, L,
BIDAULT, H,
CAYEUX, L*
CHARRIN, V,
NEGRE,
NEGRE,
LAFITTE, R,
SCHNITZER, W, A,
VIANEY-LIAUD, M.
FONTAN, FRANCOIS
FROGET, CLAUDE,
BROQLIET, P,
BE BONIS, L*
ANONYMOUS
BRUNET, M,
CAVAILLE, A*
CROCHET, J.-Y.
DE BONIS, L,
BECHASEAUX, C.
GEZE, B*
GINSBURB, L,
SIDE, B,
SUBRE, J*
REMY, J, A»
COUREL, L,
DERRE, C*
BE BONIS, L.
FONTAN, F»
POMEROL, B,
ANONYMOUS
ORGEVAL, J, J.
PRIAN, J, P,
JnRv'IS, L
JARVIS, I AN
JARVIS, IAN
JARVIS, I AH
JARVIS, IAN
JARVIS, IAN
AMEDRO, F,
HACHAIRAS, GEORGES*
ORGEVAL, J,-J,
BOYER, FRANCOIS
CORNEN, 0,
SLANSKY, MAURICE

NOLLAU, OUENTER,
LEUTERIT2, K,
TIMMERHANN, ANNEDORE,
SPEETZEN, ECKHARB
PUCHELT, H*
STRUNZ, HUGO
HUNBLOS* RUDOLF,
HALBftCH, PETER,

AGI
Q-175
S-173
1-23
1-147
H-563 
H-626
I-30A
J-21

L-212
L-ll
H-627
L-34
0-219
0-220
0-173
D_7ii -Ji.1

77-44047
71-20305
72-23862
76-38351
75-13702
76-42180
76-42187
76-42181
76-42188
76-42183
75-13831
76-42182
76-42186
76-42184
76-42185
77-00186
78-11975
78-08471
78-17501
78-16610
79-11489
Q-29
79-11556
Q-466
S-90
S-46
S-481
S-482
S-484
B-485
78-11974
71-28006
Q-583
75-19732
73-27600
S-186

72-11409
77-14877
75-10339
 ?,A_7^D1"7
,  : u1 i. 7   -*

77-25406
M-183
75-22149
68-12104



COUNTRY STATE
FRANCONIA)

GREECE
GREENLAND
GREENLAND
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIn
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA

YEAR

1976
1980
1931

1922
1936
1937
1940
1941
1942
1958
1961
1961
1961
1966
1966
1966
1967
1968
1968
1968
1968
1968
1968
1968
1968
1969
1969
1969
196?
1969
1970
1970
1970
1970
1971
1971
1971
1971
1972
1972
1972
1972
1972
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1975
1976
1976
1976
197.^

SEI

Y

V

V

Y

Y

Y
Y
Y
Y
Y

Y
Y
Y
V

Y
Y

V

Y
i

Y
Y
Y
Y

V

V 
1

Y
V

Y
Y
Y
V

V

V

Y

PERIOD AUTHOR

CRETACEOUS
V

SILURIAN

CRETACEOUS

CRETACEOU

TERTIARY

JURASSIC

PRECAMBRIAN
PRECAHBRIAN

JURASSIC

KISKYRAS, D, A* 
SECHER ? K* 
ALBRIDGE, RJ, 
PASHQ, 0* H* 
VAIB, S, C, K* 
DAS GUPTA, H* C* 
CROOKSHANK, H, 
BUNN, J* A* 
KRISHNAN, M* S. 
BUNN, J* A, 
KRISHNAN, H» S* 
HUKHERJEE, B* 
GHOSH, A,K* 
HISRA, R, C* 
DAS, A.S* 
ANONYMOUS 
SHELDON, R, P» 
SRIVASTAVA, R,N« 
TIWARI, B*S, 
CHATERJI. G» C. 
CHOUDHURI, R» 
SAH, S.C.B* 
CHOUDHURI, R» 
CHOUBRI, R* 
MURTY, P* S* N* 
SIBBIQUIE, H» N* 
LASKAR, B» 
ADHIA, Jv B* 
BAVIDSON, D. F» 
HAHENDRA, A* R, 
PA7HARBHAN, A, H, 
CHAKRABORTI, C, 
BASU, A»K, 
JOSHI, V. K, 
HUKHERJEE, N» K* 
PAREEK, H, S,

BAR, K* Kf
KRISHNA RAO, N.
PATHARBHAN, A»H.
RAMBABU, C,
CHAUBHURI, R,
SETTY, M. G, A* PADHANABHA
SETTY ? H, G» AHAHTHA PADHANABH
HAITHANI, J,B»P*
PAREEK, H» S»
BALA60PAL, A, T.
CHAKRABOR7Y, C»
FATHARBHAN, A» H»
PA7MARBHAN, A»K*
HUK7I NATH
HATH, S» N,
PATUARBHAN, A*H,
SINHA, R, K,
BHARGAVA, 0* N*
BANERJEE, D, H.
KAPUR, J»P,
MUKHERJIf HOHAH
RAHBABU, C,
JAGOI, 7*N»

_JBI.._

79-09752
S-163
S-211
H-137
0-357
1-55

P-103
1-54
J-70
J-33
J-71
P-126
P-107
K-77
P-104
P-89
K-142
P-140
P-142
L-35
0-62

P-136
R-146
R-149
69-15411
69-15423
69-14884
0-3
K-131
70-22600
P-6
0-53
P-95

G-184

K-92 
P-128
72-02301 
Q-173 
P-129 
Q-252
73-20427
72-31704
72-34769
P-122
H-136
75-19256
9-74

77-17979
M-204

76-18?4=

P-130 
K-170

L~t<

P-116 
P-124 
3-515
P-110



COUNTRY
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
TfJTiTA ilii'in

INDIA
INDIA
INBIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA

INDIA
INDIA
INDIA
IHDIft
INDIA
INDIA
Country index

STATE

ANDHRA PRADESH
ANBHRA PRADESH
ANDHRA PRADESH
ANDHRA PRADESH
ANDHRA PRADESH
ANDHRA PRADESH
ANDHRA PRADESH
ANDHRA PRADESH
ANBRA PRADESH
BENGAL
BIHAR
BIHAR
BIHAR
BIHAR
BIHAR
GARHHAL HIMALAYA
GUJARAT
GUJARAT
HIHACHALtUTTAR
PRADESH
HIHACHAL PRADESH
HIHACHAL PRADESH
HIHACHAL PRADESH
HIHACHAL PRADESH
HIHACHAL PRADESH
HIHACHAL PRADESH

YEAR
1976
10"? i
1 .< .' U

1976
1976
1976
1977
1977
1977
197"?

1977
1978
1978
1978
1973
1978
1978
1978
197?
197?
1979
197?
1979
1980
1980
1980
1980
1980
1980
1930
1980
1980
1981
1981
1981
1981
1968
1970
1974
1975
1975
1976
1980
1980
1970
1974
1941
1945
196?
1972
1980
1972
1980
1981
1971

1963
1967
1970
1971
1971
1973

SEDI
Y
Y
Y
Y
Y

Y

Y
Y
Y
Y
V

Y
Y

Y
Y
Y
Y
Y
Y
Y

Y
Y
Y

Y

V

Y

y

Y

Y

V 1

Y
Y
Y
V

Y

IGNE PERIOD

JURASSICtCRETACEQUB
PERHIAN

PBECAHBRIAN

PRECAMB8IAN

PRECAHBRIAN
PRECAHBRIAN

Y
Y

PRECAHBRIAN
PRECAHBRIAN

V

V

Y
Y

V

Y PRECAHBRIAN
PERHIAN
PRECAHBRIAN

Y CRETACEOUS+TERTIARY

TERTIARY
7?sr

AUTHOR
PRAKASH, B*
TRIPATHI, C,
YADAV, K,K,
t'iijCp !CC Ti U
01 Httr.ulUL. » if t fl *

KALIA* P.
ANONYMOUS
CHQUBHURI, R,
JHINGRAN, 1.6*
SEN. R>
AGRAWAL, Y. K*
JHINGRAH. LG*
PANDA, EL
INDIA, GEQL* SOC, OF
ISRAILI, S»H*
NEBI, S*S»
PAREEK, H, S.
BANERJEE, D. H,
ANONYMOUS
BANERJEE. B. H.
JHINGRANj I» 6.
PATyARBHAN, A.M.
CHAUHAN, D. S.
CHOUDHURI, R,
LAUL, V*P.
CHOUBHURI, R,
PANT, ARVIND
soon, N»K.
BANERJEE? D* H*
BAHERJEE, B,H.
SANT* V,N.
SANT, !v! *N*
KANUNGO, S»B.
HEHROTRA, M*N»
SINGH, I.B,
SRIVASTAVA, N,
RAO, A, NARASIN6A
CHOUBHURIf R,
CHOUDHURI, R*
CHOUBHURI, R,
HAHENBRA, A, R.
CHOUBHURI, FU
RAO, A.
RAJENDRAN, N.
SEETARAHASWAHY, A,
NEHRA, S* L>
BUNH, J» A,
AGARMAL, S, K*
LAW, Y. D.
SEN GUPTA, R»R.
BHARBWAJ, R»
KALIA, P*
BWIVEBI, G.N.
VILABKAR, S*G,
CHAKRAUARTY, S. C*

DAS3? A* S*
SEHGAL, H, N»
A6GARWAL, L. N.
AGGARWAL, L. H.
JOSHI, V, K,
PAREEK, H, S,

ART  iui

S-513
S-518
S-519
76-31927
P-115
Q-17

p-ioi
p-iii
G-330
77-39889
P-113
78-47092
8-151
P-109
B-542
K-93

78-46428
Q-586
K-2
K-27
Q-559
79-13561
S-04
S-237
P-102
S-194
S-387
S-02

S-lll
S-179
S-197
S-361
S-371
S-474
S-479
69-14502
R-147
P-100
Q-78
Q-205
R-148
S-154
P-133
70-24201
77-33558
J-32
J-l
0-175
P-137
S-509
P-114
S-355
S-393
77-04647

0-73
68-02786
70-24203
^i_i«r?*7.' 4. 1 J.' -! -'

71-15754
75-00194
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COUNTRY STATE
MQROCCOtHESTERN
SAHARA
HOZAHBIQUE ALTO-LIGONHA
HAHIBIA
NAHIBIA
NAMIBIA
NAMIBIA
NAMIBIA
NAMIBIA
MM
NAURU
NAURU
NAURU
NAURU
NAURU
NAURUfBELAU*
KIRIBATI
NAURUfKIEIBATI
NAURUtKIEIBATI
NEPAL
NEPAL
NEPAL
NEPAL
NEPAL
NEPAL
NEPAL
NEPAL
NEPAL
NETHERLANDS
NETHERLANDS! CURACAO
LEEWARD ANTILLES
NETHERLANDS! CURACAO
LEEWARD ANTILLES
NEW CALEDONIA
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
HEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEy ZEALAND
NEW ZEALAND
NEW ZEALAND
NEy ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND

NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
Country index

YEAR
1972

1978
1977
1977
1978
197?
1981
1981
1915
1919
1921
1922
1936
1972
1920

1918
1920
1967
1969
1973
1973
'1973
1973
1978
1980
1980
1971
1980

1982

1975
1915
1919
1924
1945
iOAi
1 ! TU

1952
1954
1957
1959
1962
1964
1965
1967
1967
1968
1968
1968
1969
1969
1971

1971
1974
1974
1975
1975
1976

SEDI

V

V

Y
Y
V

Y
Y
Y
Y
Y
Y
Y
V

Y
Y

Y

Y
V

Y"

Y

Y

Y

V

V

Y

Y
Y

V

V

Y
Y
Y

Y
Y
Vi
Y
Y
Y
Y

V

Y

Y
Y

IGNE PERIOD
QUATERNARY

PALEOZOIC

Y
TERTIARY

TERTIARY

QUATERNARYiTERTIARY

TERTIARY

TERTIARY

TERTIARY
TERTIARY

TERTIARY

TERTIARY

732

AUTHOR
SUMMERHAYES, C. P*

CORREI NEVES, J.H*
ROGERS, J,
SCRANTON, M. I*
PRICE, N. B,
CALMER!, S.E.
BRENNER, J.M.
BREHNER, J.M*
ANONYMOUS
ANONYMOUS
RHONE, RASAMQNB 0*
HCMAHON, T*J*
ELLIS, A» F»
ANONYMOUS
ANONYMOUS

WINSLOy, ALFRED A*
ELLIS, ALBERT F.
SHELDON, R. P*
GEOLOGICAL SURVEY TEAM.
KAZITSYN, YU. V,
SHARMA, CHANDRA K.
BASHYAL, R.P,
KAZITSYN, YU, V.
BASHYAL, R.P*
BASHYAL, R.P.
TATER, J.M,
VRIJMAN, L. H.
TEN HAVE, A.

HAVE, TON TEN

ANGLADA, R.
MORGAN* P. 6.
WILB, L* J.
WRIGHT, A* H*
MACPHERSON, E. 0.
WILLETT, R. W.
REED, J.J.
HARRIS, W.J*
HAY, R* F*
WOOB, B, L.
CULLEN, D. J.
NORRIS, R. M.
CULLEN, D. J.
SUMMERHAYES, C, P.
CULLEN, DAVID J.
HATTERS, W. A*
ROUSE, J* E.
MATTERS, W. A.
SUMMERHAYES, C. P.
KENNETT, J. P.
AUSTRALIA INST. MINING AND
MET ALL*
BUCKENHAM, M* H.
JONES, L, S*
KARNS, A, W.
GLASBY, G. P.
GLASBY, G. P.
PASHO, B. W.

AGI
73-06333

S-529
78-27159
78-02391
78-45887
S-435
S-327
S-492
A-37
A-39
A-16
A-ll

R-196
Q-5
A-40

A-28
A-06

K-145
75-02720
78-20849
K-128
T-81
74-15059
T~82
S-112
S-199
76-04802
T-51

T-50

L-lil
1-146
1-197
1-199
L-139
J-110
L-147
T-69
N-77
N-145
L-120
R-182
0-72

L-150
0-229
P-68

H-518
R-190
L-151
0-150
R-46

L-113
76-19415
74-37525
L-89
76-21243
L-145



COUNTRY
NEW ZEALAND
NEU ZEALAND
NEy ZEALAND
NEy ZEALAND
NEU ZEALAND 
NEy ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NIGERIA
NIGERIA
NIGERIA
NIGERIA
NIGERIA
NIGERIA
NORWAY
NORWAY
NORWAY
NORWAY
NORWAY
OCEANIA
OCEANIA
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN
PAKISTAN

PAKISTAN

PAKISTAN

PAKISTAN

PAKISTAN

PALAU
PftLAU
PAPUA NEW GUINEA
PAPUA HEW GUINEA
PERU
PERU
PERU
PERU
PERU
PERU
PERU
PERU
Country index

STATE

OTAGO
QTAGQ
AEEOKUTA
ABEOKUTA
ABEOKUTA
ABEOKUTA
ABEOKOTA
ABEOKUTA

HAZARA
NORTHWEST FRONTIER
PROVINCE
NORTHyEST FRONTIER
PROVINCE
NORTHWEST FRONTIER
PROVINCE
NORTHWEST FRONTIER
PROVINCE
NORTH WEST
FRONTIER PROVINCE

YEAR
1976
1977
1977
1977
1978 
1979
1979
1979
1979
1979
1980
1980
1980
1942
1945
1924
1924
1949
1952
1959
1964
1967
1972
1978
1978
1981
1S62
1968
1965
1966
1969
1969
1972
1973
1973
1974
1977
1979
1975
1972

1977

1978

1978

1930

1953
1956
1959
1976
1951
1957
1961
1961
1967
1972
1973
* o"?c;

SEDI
Y

Y
Y
V

Y
Y
Y
Y
Y

Y
Y

Y
V

V

Y
Y

Y

Y

Y

Y

Y

y

V

Y
Y
V
1

Y
V

Y

Y
Y
Y

IGNE PERIOD

TERTIARY
TERTIARY

TERTIARY
TERTIARY
TERTIARY
TERTIARY

PERMIAN
TERTIARY

TERTIARY

TERTIARY

Y

I
V

PALEOZOIC

CAMBRIAN

CAMBRIAN

CRETACEOUS

TRIASSICfJURASSIC
QUATERNARY
TERTIARY
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AUTHOR
RAWLENCE, D.J,
RODDERS, K. S,
CULLENi D, J*
CULLEN, D* J.
CULLEN, D. J. 
KATZ, H.R,
CULLEN, D. J,
CULLEN, DJ*
CULLEN, DAVID J*
FORDYCE, R.E.
BRADFORD, J.H,
SHALE f D*
CULLEN, D, J.
HUTTQN, C, 0,
NACPHERSQN, E, 0,
ANONYMOUS
RUSS, U.
HAZELL,
CASEY,
JONES? H* A.
JONES, H, A.
SPJELBNAES, N,
GARDNER, P, H.
SEGALSTAB, T, V.
SEGALSTAB r T, V,
EL-KAHHAR, A,H.
HAGUE, J. D.
UARIN, 0, N,
HEISSNER, C, R, ? JR.
STANIN
AHHAD f
MYTTON, JAHES W.
LATIF, M» A.
SHELBQN, R, P,
STANIN? S, A.
KHATTAK, M. A.
TAYYAB ALI r S,
BHATTI, N.A (
DAVIDSON, D. F.
BHATTI? N,A,

BKATTI, N*A»

GHAZNAVI, H.L

GHAZNAVI, H.I.

ASRARULLAH

IRVING. E. h,
IRVING, E, M.
yARIH, 0, N*
BROWN, C. M.
SCULL Y, M.
ABELE* C, 8.
CHENEY, T, M.
GROSE ? L. T.
GROSE, L, T t
SZEKELY, T.S,
VEEH, H* HERBERT
HANHEIH, FRANK

AGI
T-37

0-265
G-392
G-393
7fl-25279
Q-627
Q-443
S-439
0-569
0-230
S-215
S-167
S-43
J-55

R-178
1-9
T .1 LO
J. J. u1 J

J-48
N-23

0-144
67-01945
H~206
Q-119
7S-34548
7S-3455C
S-281
R-173
R-188
0-203
T-86
0-4
K-84
72-18894
K-149
0-312
75-04329
73-10412
0-560
0-613
T-83

73-10414

T-84

T-85

S-200

N-?l
H-92
N-151
Q-66
H-170
i _i
0-59
0-115
0-116
Q-607
^3-32948
-c;_-iQ7Q7



COUNTRY
PERU
r:ERU

PERU
PERU
PERU
PERU
PERU
PERU
PERU
PERU
PERUfCHILE
PERUfCHILE
PERUfCHILE
PERUfCHILE
PERUfCHILE
PERUfCHILE
PERUfCHILE
PERUfCHILE
PHILIPPINES
PHILIPPINES
PHILIPPINES
PHILIPPINES
PHILIPPINES
PHOENIX ISLANDS
POLAND
POLAND
POLAND
POLAND
POLAND
POLAND
POLAND
POLAND
POLAND
POLAND
POLAND
POLAND

POLAND
POLAND
POLAND
POLAND
POLAND

POLAND
POLAND
POLAND
PORTUGAL
RHODESIA
ROHANIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA
SAUDI ARABIA

STATE YEAR
1976
1977
1978
* 979
1980
1981
1982
1982
1982

JUNIN 1960
1973
1974
1975
1977
197B
1979
1980
1931
1950
1952
1966
1976

BOHOL 1947
ENDERBURY ISLAND 1973

1931
1933
1967
1967
1968
1968
1971
1971
1971
1972

1973
1974

1974
1975
1976
1978
1980

1980
1980
1981
1971
1955

DOBRUJA 1970
1966
1968
1969
1970
1970
1970
1971
1971
1971
1971
1971
1971

SEDI
Y
V

Y
y

Y
V

Y
Y
y
V

V

V

Y
Y
Y
Y
Y

Y
Y
Y
Y
Y

Y
Y
Y
Y

Y
Y
Y
Y
V

Y

V

V
i

Y

Y
Y
V

Y

Y
y

Y

IGNE PERIOD
QUATERNARY

QUATERNARY

QUATERNARY
JURASSIC
QUATERNARY

QUATERNARY
QUATERNARY

RECENT
CAHBRIAN

SILURIAN

CRETACEOUS

CRETACEOUS
Y ORBOVICIAN

TERTIARY
CARBONIFEROUS!
DEVONIAN
CRETACEOUSfTERTIARY

TERTIARY

DEVONIANf
CARBONIFEROUS

CRETACEOUSfTERTIARY
CRETACEOUS

CRETACEOUS

CRETACEOUSfEOCENE

AUTHOR
BATURIN, 8, N,
COyLES, T* J,
HCCLELLAN, G. H*
CHEHEY, T. M.
BURNETT, y* C.
SUESS, ERwIN
NCARTHUR, J.M,
HCARTHUR. J.M.
BEVRIES, T, J,
OROSE, L. T,
BURNETT, y, C,
BURNETT, yiLLIAH C,
BURNETT, y, C*
BURNETT, M. C.
BURNETT, y* C.
BURNETT, U. C.
BURNETT, yiLLIAH C*
SANDSTROH, H*
QUEMA, J. C*
ANONYMOUS
SHELDON, R* P*
JA30LINO, RUPERTO
IRVING, E. M.
BROHN, DAVID y t
KOZLOHSKI, R.
MORAWIECKI, A,
UBERNA, JANUSZ*
KURA, IRENA.
NDRAWIECKI, ANTQNI.
UBERNA, JANUSZ
HORAMIECKI, ANTONI,
UBERNA, JANUSZ*
UBERNA, JANUSZ
HAKOySKA, JOZEFA,
UBERNA, JANUSZ,
ZAKOWA, HALINA.

UBERNA, TERESA,
MAKQWSKA, J.
UBERNA. J,
SUBSTYK, B.
ZAKOWA, H,

UBERNA, J.
UBERNA, J*
KRAJEWSKI? K.P.
HALBACH, PETER,
DEANS, T.
HARES, IOANA
HYTTON, JAHES
CATHCART, JAHES B.
HEISSNER, CHARLES R», JR»
HEISSNER, C*R,,JR.
HEISSNER, C.R,,JR,
HEISSNER, C* R», JR.
HEISSNER, C*R*,JR»
HEISSNER, C»R*,JR*
HEISSNER? C.R.,JR*
HEISSNER, C*R»,JR,
HEISSNER, C*R.,JR«
HEISSNER, C.R.,JR»

AGI
77-19445
R-161
B-189
H-609
R-119
S-313
S-317
S-318
3-312
R-222
R-116
74-20557
76-02325
77-32009
8-67
R-118
S-78
S-162
N-212
N-4

K-137
Q-155
J-58
73-07140
1-106
1-143
63-04811
68-04822
.' y-v6i-j/

.' !J  y/uC'u
77_1tJO^rt

73-18829
73-18831
73-18261
74-06332
75-22636

75-22570
76-25023
77-24648
Q-318
S-276

S-271
S-272
S-366
72-06379
L-61
72-10714
K-182
63-12483
70-08662
0-231
0-232
75-33404
0-223
0-224
Q-225
0-226
0-227
0-233
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COUNTRY
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOOTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AFRICA
SOUTH AHERICA
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SPAIN
SRI LANKA
SRI LANKA
SRI LANKA
SRI LANKA
SULTANATES OF
SWEDEN
SWEDEN
SWEDEN
SyEDEN
SWEDEN
SWEDEN
SWEDEN
SWEDEN
SWEDEN
SWEDEN
SWEDEN
SWEDEN
SWEDEN

SWITZERLAND
SWITZERLAND
SYRIA

SYRIA
SYRIA
SYRIA
SYRIA
SYRIAiEQYPT
SYRIAfJDROAHt
GERMANY
Country index

STATE

CAPE PROVINCE
CAPE PROVINCE
CAPE PROVINCE
CAPE PROVINCE

OMAN

GOTLAND
GOTLAND
NARKEfDALARNA
VASTERGOTLAND*
JAHTLAND

YEAR
1974
1974
1974
1975
1975
1975
1975
1976
1976
1977
1977
1978
1978
1978
1973
1979
1979
1979

1?79
1979
1932
1950
1974
1975
1971
1972
1973
1974
*O7C 
i 7 / w

1978
1979
1975
1980
1981
1982
19SO
1896
1930
1970
1973
1 ens i .' i a

1978
f 9?P

1979
1980
1928
1964
1960
1960

1971
1978
1963

1973
1974
1976
1973
1966
1981

SEDI
Y
Y
Y
Y
Y
Y
Y

Y

Y

Vi
Y
Y

Y

V

V

Y
V

Y
Y
Y
Y

Y
Y

Y

Y

Y

Y

Y
Y

Y

Y
Y
V

Y
Y
Y

IGNE

Y

Y
V

Y
Y

Y

Y

PERIOD
QUATERNARY
TERTIARY
TERTIARY

CARBONIFEROUS

TERTIARY

NEOGENEfQUATERNARY
TERTIARY

FERHIAN

TERTIARY

JURASSIC
CRETACEOUS

PRECAHBRIAH

PRECAHBRIAN
QUATERNARY
CANBRIANISILLIRIAN

ORDQVICIAN

QRDOVICIAN
PRECAHBRIAN
UPPER CAHBRIAN

SILURIAN
CAMBRIANiSILURIAN
CAHBRIANIORDOyiCIAHi
SILURIAN

CRETACEOUSfTERTIARYt
QUATERNARY
CRETACEOUS
CRETACEOUS
CRETACEOUS

CRETACEOUStTERTIARY

?35

AUTHOR
ROGERS , j*
SINGLE, R, V,
ROGERS, J,
BIRCH, G. F.
PARKER, ROBIN J,
TANKARD, J,
MOUNTAIN, E» D»
RUSSELL, B. G*
CDETZEE ? C, B,
DARRACOTT, A*
BIRCH, G, F»
HARTINI, J.
DE JAGEfi, D. Hf
JAGER, D, H, DE
SIESSER, W. G*
BIRCH, G, F,
BIRCH, G* F»
BIRCH? G> F,
BRENNER, J,M»
BTDPU riASSTXj C Binlftl, Uiiviir i *

HAUGHTON, 3» H»
STRYDOH, H, C,
TANKARD, A» J*
SHITH, P, J,
SAIDOvA, H, H,
SPAIN? INSTITHTO GEOLOGICO Y H
PRADO CAL2ADO, JULIAN,
GEYER, OTTO F.
DEBRABnNTr P.
LUCAS, J.
LAHBOY, M.
HERATH, J» W»
DE S» JAYAWARDENA, D,E,
ANONYHOUS
ANONYMOUS
HEIHBACH, W,
ANDERSSQN, J» G,
HEDSTROM r H»
ARHANDS, GOSTA»
PARAK, TIBQR*
AHL, T.
CTQrMArv A uiotRnu!'., ri*

KunnNi H» v.' f

HiJELLER, K* J,
FAGERBERG, B»
HEDSTROH, H,
EISENACK, A,
THORSLUND, P,
THORSLUND, F%

SCHIFFMANN, C, A»
EHERSON, S,
ATFEH, SEIFUDDIH A,

AL-HALEH, KHALED A*
AL-HALEH, A. K»
HASSAN, M»
ANONYMOUS
ATFEH, SEIFUDDIN A,
KEHPER, E»

AGI
74-32938
7? ;2^iy
H-516
77-11121
75-28791
77-34888
77-34192
Q-272
73-03373
L-56
R-93
Q-212
Q-91

Q-153
78-20673
Q-392
79-11425
Q-393
Q-570
R-94
I -70
H-184
77-42281
77-34879
Q-276
74-18831
75-02467
74-22643
~7f.-r)r\'t*.i
.' <J i.V--'-JU

78-22998
Q-398
Q-141
S-201
S-338
T-67
S-130
1-3
T_7"?

71-27111
73-32763
G-6
78-20130
79-03901
0-405
S-126
?_7?

L-126
H-209
Q-334

71-11640
Q-515
67-02152

74-11765
74-31929
78-04978
H-202
67-02446
S-496



COUNTRY
TAIWAN
TAIWAN
TAIWAN
TAIWAN
TAIWAN 
TAIWAN
THAILAND
THAILAND
THAILAND
THAILAND

TOGO
TOGOrDAHOHY
TONGA
TUNISIA
TUNISIA
TUNISIA
TUNISIA
TUNISIA
TUNISIA
TUNISIA
TUNISIA
TUNISIA
TUNISIA
TUNISIA
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
TURKEY
UGANDA
UGANDA
UGANDA
UNITED ARAB
REPUBLIC
UNITED ARAB
REPUBLIC
UNITED KINGDOM
UNITED KINGDOM
UNITED KINGDOM
UNITED KINGDOM

UNITED KINGDOM
Country index

STATE YEAR
1914
1914
1914
1914
1915 
1915
1966
1974
1930

PRACHUAP KHIRIKHAN 1968
PROVINCE

1977
1962
1960
1967
1974
1974
1977
1973
1979
1979
1979
1979
1979

HETLAOUI BASIN 1979
1962
1963
1964
1966
1967
1967
196?
1970
1971
1972
1972
1973
1974
1974
1975
1975
1976
1977
197?
1979
1979
1980

ANATOLIA 1974
1947
1973
1981
1969

1970

1873
196?
1978

DERBYSHIRE! IH6
YORKSHIRE
ENGLAND 1953

SEDI
V

Y
V

Y

Y
Y

Y
Y

Y
Y
V

V

Y
Y
V

Y
Y
Y
V

V

Y

Y

Y
Y
V

V

Y

Y

Y
Y

Y
Y
Y

Y

Y

Y

V

IGNE PERIOD

TERTIARY

TERTIARY

TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY

CRETACEOUS

CRETACEOUS
CRETACEOUS

CRETACEOUS

CARBONIFEROUS

CRETACEOUS
CRETACEOUS
CRETACEOUS

CRETACEOUStTERTIARY
CRETACEOUS
CRETACEOUS

Y TERTIARY
Y

CRETACEOUS

CARBONIFEROUS

CRETACEOUS
737

AUTHOR
ANONYMOUS
ANONYMOUS
ANONYMOUS
SAKARI, YASUSHI
SHIBUYA, KISABURO 
SHIBUYA, KISABURO
SHELDON, R, P,
SEKTHERA, S,
JAPAKASETR, THAWAT
POOTHAI, CHARAN

KILINC, MEHMET
SLANSKY, M»
WARIN, 0* N*
HQQDMANSEE, WALTER C.
v'lSSE, L. D»
COMTE, DOHINIQUE
ANONYMOUS
SALEHI, S,H,
BELAYQUNI, H,
BUROLLET, P,
FAUCONNIER, D»
FOURNIE, D.
SASSI, S,
LUCAS, J,
TOLON, N.
SHELDON, R. P.
SHELDON, R, P»
BEER, HANS,
TQLUN, D,
BEER, HANS,
BLAZY, PIERRE
AY AN, MEHHET,
BERKER, EROL
AYISKAN, 0,
BERKER, E,
HOLDSwORTH, B* K,
ONAL, GUVEN.
DOGAN, ZEKI H,
SUNDIAN, U,
SUNDAL, U,
ARDA, 0,
AHMED, W.
BERKER, E»
AYAN, «,
LUCAS, J,
LUCAS, J,
AYISKAN, OZER,
riAUTre if A

REEDMAN, J, H»
ASPDEN. J»A,
EL-TARABILI, EL-SAYED

EL-TARABILI, EL-SAYED

FISHER, 0,
MEDFORD, R, 0,
ANONYMOUS
PEACOCK, J, D*

WILCOX, N, R,

AGI
A-34
A-35
A-36
A-19

A-21 
A-22

K-141
T-86
S-202
R-183

Q-165
H-531
P-65
P-77
76-39283
76-10634
0-14
S-546
Q-464
Q-473
Q-472
Q-470
Q-471
Q-399
Q-336
K-134
K-136
67-02425
Q-337
69-00598
67-08831
72-27790
H-607
B-39
i»  b-j

75-22422
75-04331
75-04326
T-29

78-01130
73-11541
78-10413
73-10415
Q-500
Q-401
S-44

75-04330
1-122
74-00559
S-343
G-103

G-104

G-401
H-98
Q-32

H-142

H-582
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MICHIGAN
MICHIGAN
MINNESOTA
MINNESOTA
MONTANA
HONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
MONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
MONTANA
MONTANA

MONTANA
MONTANA
HONTANA
MONTANA
MONTANA
MONTANA
MONTANA
MONTANA
MONTANA
HONTANAHDAHO
fiONTANAIIDAHO

YEAR
1961
1968
1975
1975
1975
1976
1977
1978
1981
1981
1981
1911
1913
1917
1913
1921
1925
1928
1936
1937
1941
1942
1945
1945
1945
1948
1949
1951
1951
1952
1953
1953
1953
1953
1953
1953
1954
1955
1955
1955
1955
1960
1960
1960
1964
1965
1965
1966
1967

1967
1970
1971
1972
1973
1973
1976
1976
1978
1953
1953

SEDI
Y

Y
Y
Y
Y
Y
Y

Y
Y

Y

Y

Y
V

V

Y

V

Y
Y

Y
Y
Y
Y
Y

Y
Y
Y
Y

Y
Y

Y
Y

Y

Y
Y
Y
Y
Y

Y
Y

IGNE PERIOD
TERTIARY

PRECAHBRIAN
PRECAHBRIAN

PROTEROZOIC
PROTEROZOIC

PERMIAN
PERMIAN

PERHIAN
PERHIAN

PERHIAN
PERHIAN
PERHIAN
PERHIAN
PERHIAN
PERMIAN
PERMIAN
PERHIAN

PERMIAN
PERHIAN
PERHIAN

Y
PERMIAN
PERHIAN
PERHIAN
PERMIAN

PERHIAN
PRECAHBRIAN
PERMIAN

PERHIAN
PERMIAN
PERHIAN
PERMIAN
PERHIAN
PERHIAN

CAHBRIANIBEVONIAN

AUTHOR
ADAHS, J, K*
SOUTHUICK, DAVID L*
HARRIS. R* L*
KU, y*-c*
HANCUSO, J* J,
CANNON, U, F*
KOENINGS, J,P,
JOHNSON, A, H,
BROWN, L*L,
ULLHERr E*
NCSUIGGEN, P*L*
BALE? H* S,
PARBEE. J, T*
PARDEE, J, T,
BOWEN, C* F*
PARBEE, J* T*
RICHARDS, R, y,
CDNDIT, D* B*
PARBEE, J. T,
SAHINEN, U* H,
FRENZEL, H, L*
FRENZEL, H, L,
GARDNER, L* S,
ROGERS, C, P,
BUTLER, A, P,
KLEPPER, H, R*
LOyELU W* R*
HCKELVEY, V, E,
HONK ALA, F,S,
PAINE, y, R,
SWANSON, R. y.
CRESSMAN, E, R,
CRESSMAN* E, R,
CRESSMAN, E, R,
KLEPPER, H* R*
SyANSON, R, W. AND OTHERS
PETERSON, J* A,
CRESSMAN, E» R»
HERR, G, A,
HEAVER, CHARLES EDWARD
LOWELL, W, R*
SHANSQN, R, W*
U,S, GEOL* SURVEY STAFF
CRESSMAN, E* R*
CRESSMAN, E* R*
POPOFF, C* C*
BELL, L,V,
GULBRANDSEN, R. A,
HDNKALft, FRED S,

HONKALA, FRED S,
SWANSON, R, y*
GuLBRANDSEN, R, A.
PETERSON, J, A,
HCCLELLAN, T, S*
SWANSON, ROGER y.
COBBAN, W* A,
HEYERS, J, H.
BARHOOB, H*L*
HONKALA, F, S,
HONKnLA, F, S,

AGI
R-2

H-176
77-14722
76-24530
G-256
R-126
T-38

Q-158A
S-348
T-62

S-370
G-127
G-293
M-135
G-25
G-295
G-311
G-64
8-296
1-170
G-121
G-122
L-83
J-98
J-20
J-69
J-73
H-137
G-4I5
N-226
K-178
G-67
G-68
K-12

G-196
R-103
G-299
G-73
H-5
H-579
B-217
K-179
Q-353
R-162
D_ 1 i"!n i  _' -'

M-149
N-34

L-100
H-14

M-15
L-153
d~ i v1 /
K-99
K-49

73-30642
Q-82
77-03603
Q-610
G-165
G-166



COUNTRY
USA
USA

USA

USA

USA

USA

USA

USA

USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
MCA 
UJU

USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
Country inde-:

STATE
MONT AHA! IDAHO
MONTANA* IDAHO*
WYQMING*UTAH
MONTANA*IDAHO*
l)TAH*WYOMING
HQNTANAHDAHO*
WYOMING
HONTANA*IDAHO*
ZONING
HONTANA*IDAHO*
yYQMIN6*UTAH
MONTANA* IDAHO*
yYOHING*UTAH
HONTANA*NORTH
DAKOTA*SOUTH
MONTANA*TENNESSEE
HONTANA*WYOHING
MQNTANA*WYQMING
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA
NEVADA*UTAH
NEVADAIUTAH
NEVADA*UTAH
NEVADA*UTAH*IDAHQ
NEW HAMPSHIRE
NEW HAMPSHIRE
NEW HEX I CO
NEW YORK
NEW YORK
NEW YORK
NEU YORK
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA

YEAR
1953
1964

1946

1953

1967

1919

1953

1967

1966
1962
1975

1912
1964
1970
1970
1973
1973
1974
1975
1977
1979
1977
1978
1978
1979
1941
1965
1980
1956
1966
1978
1980

1885
1958
1964
1964
1964
1965
1965
1966
1966
1966
1967
1967
1967
1967
1967

SEBI
Y

Y

Y

Y

y

Y

Y
Y
Y
Y
Y

Y
Y

Y
Y

Y
V

Y

Y
V

Y
Y
Y
Y
Y
Y
Y

Y
Y
y

Y
Y
Y

Y
Y
Y
Y
Y
Y
Y

IGNE PERIOD

PERMIAN

PERMIAN

PERMIAN

PRECAMBRIAN

PENNSYLVANIAN
PERMIAN
PERMIAN

PERMIAN

PERMIAN
PERMIAN

UPPER CAMBRIAN
PERHIAN
PERMIAN

PERHIAN
PERMIAN

Y

DEVONIAN
DEVONIAN
SILURIAN
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY

TERTIARY
TERTIARY

TERTIARY
TERTIARY
TERTIARY

^4?

AUTHOR
HONKALA, F. S*
SERVICE, A* L,

CLABAUGH. P, S»

ALTSCHULER, Z, S*

MCKELVEY, V* E.

CONDIT, DALE B.

SHANSON, R. y*

MAU6HAN, EDWIN K»

ANONYMOUS
PECORA, W» T»
HAU6HAN, E, K»
ERICKSQN, R, L
ERICKSON, R* L.
ROGERS, A, F*
TAGG ? K» H,
ROGERS, C* L»
KETNER, KEITH B*
KETNER, K, B.
BROWNING, ARTHUR W»
ERICKSON, R» L,
SMITH, J, Ft, JR.
HUELLER, K* J,
KETNER ? Kt B.
CLARK, D* L,
WARDLAW, B, R,
HAUGHAN, E, K*
UARBLA«, B» R», ED*
FRONDEL, C,
HOORE ? PAUL B.
MCLEMOBE, V» T»
HCKEOWN, F» A.
HESOLELLA- KENNETH J*
BAIRD, G, C*
SUTPHIN, HOYT B
KATROSH, M*R»
LEWIS, D*W»
SCARBOROUGH, K*
SNYDER, S»W.
SNYDER, S»W,P»
DABNEY, C» W», JR.
BROWN, P* M»
RODNEY, T* P*
CATHCART, J. B,
KIMREY, J. 0*
GIBSON, THOMAS G.
ROONEY. T» F%
REDEKER, L H,
HIRD, JOHN H,
WELBY, CHARLES y,
PILKEY, ORRIN H,
RIGGS, S, R»
GIBSON, THOHAS G*
LUTERNAUER, JOHN L,
ROONEY, THOHAS P,

AGI
G-167
K-121

J-27

L-2

K-61

G-63

L-156

G-271

0-9
P~/

0-214
R-197
R-198
1-166
G-349
70-29661
M-39
Q-163
73-27678
R-199
Q-298
Q-404
79-15109
R-155
78-39512
78-41419
H-614
G-124
M-120
S-141
6-254
M-108
79-11826
T-30
S-470
S-466
S-468
S-467
S-469
1-41

N-246
G-316
6-50
6-189
6-133
6-317
P-20

0-128
6-375
G-304
P-24

R-212
71-33934
H-517



COUNTRY
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA
I!--A !-'jn

USA 
USA 
USA 
USA

USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA
JIDAbw'n
nr-   
UOfl

USA 
USA 
USA 
USA
USA 
USA
USA

STATE
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA
NORTH CAROLINA*
GEORGIA
OKLAHOMA
PENNSYLVANIA
PENNSYLVANIA
PENNSYLVANIA
RAJASTHAN
SOOTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CAROLINA
SOUTH CARPOLINA
SOUTH DAKOTA
SOUTH DAKOTA
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE
TENNESSEE

YEAR
1968
1968
196?
1970
1971
1974
1975
1977
197?
1930
1980
1981
1981
1981
1982
19S2
1932
1969

1966
1907
196?
197?
1976
1 O7A 
i U / V

1871
1872
1876
1876
1881
1892
1904
1914
1937
1938
1942
195?
1960
1975
1977
1978
1978
1930
1394
1966
1968
1894
1894
1894
1895
1895
1895
1896
1896
1896
1896
1896
1898
189?
1900
1901

SEIil
Y
Y
Y
y

Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
V

!

Y

Y
Y
Y
Y
Y
Y

V

Y
Y
V 
i

Y
Y
Y
Y
Y
Y
Y

!

V

V

Y

Y
Y
Y
Y
Y
Y
y

IGHE PERIOD
TERTIARY
TERTIARY
TERTIARY
TERTIARY

TERTIARY

TERTIARY
NEOGENE
TERTIARY
TERTIARY
NEOGENE
QUATERNARY
TERTIARY

DEVONIAN
CAMBRIAN

TERTIARY

TERTIARY

TERTIARY

TERTIARY

Y
CRETACEOUS

AUTHOR
GIBSQN, T, G,
RODNEY, THOHAS PETER,
HELBY, CHARLES U,
WOLF, FREDERICK A,
REDEKER, IHMO H,
HOLLAND, T. H,
LEWIS, ROBERT H.
KNOWLES, C. E,
REDECKER, I, H.
NINE, A*C,
SNYDER, S.U.
RIG6S, S»R»
RIGGS, S,R,
RIGGS, S,R.
RIGGS, S*R,
RIGGS, S,R,
SNYDER, S»y»
SIMMQNS, U» B.v JR,

RYAN, J, P,
STQSE, GEORGE U,
CARTER, yiLLIAH B,
HELLER, P, L»
PANDYA, 11. K.
HOLMES, FRANCIS S»
NAISHITH, THOHAS
PACKARD, ALPHEUS S,, JR,
LEIDY, JOSEPH
LEIDY, JOSEPH
LEIDY, JOSEPH
REESE, CHARLES L»
CHAZAL, PHILIP E»
ROGERS, GAILLARD S»
yATKINS, J, HENRY
HATKINS, J, HENRY
yATKINS, JOEL H,
HALDE. HAROLD E.
RICHARDS, HORACE G,
3ETTLEHYRE, J» L.
FORCE, E, R.
BROOKS, DAVID A*
FORCE, E, R,
HANHEIH, F, T,
BALL, y* H.
YOUNG, E. J»
TOURTELOT, H, A,
PHILLIPS, U. B,
PHILLIPS, U» B.
PHILLIPS, U, 8.
BROWN, L. P*
HAYES, C, y,
SAFFDRD, J, H,
HAYES, C, y,
HILLER, A» H.
BROWN. L* P*
BROBN, L, P*
HAYES, C» U»
BROWN, L, P*
HAYES, C, y,
HAYES, C, W*
ECKEL, E, C,

AGI
R-213
69-13105
P-71
76-10203
71-14330
76-35251
76-03757
Q-169
Q-258
S-462
S-168
3-459
S-259
S-460
S-464
S-456
S-455
G-332

H-522
G-340
i _i 1 i
L 1 4.U

H-3
Q-233
1-84

1-148
1-158
1-117
1-118
1-116
78-41128
1-32

G-315
78-41052
78-41704
78-41775
78-4337?
78-43348
77-14721
78-43345
R-113
78-37488
r* * *~t
O^'Ti.

1-44
L-197
H-547
5-302
G-303
1-160

' 1 0 J-lb

G-152
6-321
M_t
! [ 1

H-110
1-19

I -20
G-153
1-21

G-154
6-155
6-101
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COUNTRY
USSR 
USSR
! 1COD:J !-' _'I i

USSR 
USSR 
USSR
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR

STATE YEAR
1959
1959
195?
1960
1960
i960
1960
1961
1961
1961
1961
1961
1962
1962
1962
1962
1962
1962
1962
1962
1962
1963
1963
1963
1963
1963
1964
1964
1964
1965
1965
1965
1966
1966
1966
1966
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1963
1968
1963
1968
1968
1963
1968
1968
1968
1968
1968
1968

SEBI IGNE PERIOD
V

Y
Y
Y
Y
Y
Y

CAMBRIAN
Y

Y
Y
Y

Y
V

Y
Y
Y
Y
Y
Y GRBGyiCIANiliEyONIAN

Y
Y
Y
Y RIPHEANttSHBRIAN
Y
Y
Y
Y
Y
Y PRECAHBRIAN

Y
Y
Y
Y CAHBRIAN

Y
Y
Y
Y
Y
Y
Y HESOZOIC
Y HESOZQICICEHOZGIC
Y QRBQyiCIAN
Y TERTIARY
Y TERTIARY

Y
Y
Y
Y
Y
i
Y

Y
y

Y
V

AUTHOR
POPGVA, Z* IU
SMIRNOV, A, I,
TAHBQVTSEV, H, M,
EGQRO, 0* P*
GIMEL'FARB, B, H,
HAZANOV, IU D»
TUSHINA, A, M,
SOKOLOVA, Y. A;-
DELITSIN, I,S*
SHIRNQV, A, I.
SUKHARINA, A, N»
SUKHARINA, A. N*
BUFALQVA, K, P,
IL'INSKAYA, H, N,
KRABIL'NIKOVA, N* A,
SHIRNQV, A, L
SPANDERASHVILI, 6. L
SPANDERASHVILI, G, I,
SPANBERASHVILI, G, L
TRUKHACHEVA? A.G.
DOHINIKOVSKIY, V, N»
POPOVA, Z» D.
IVANOVAi T, Nf
POPOVA, Z* D.
SUKHARINA, A, N t
SHEKHORKIHAf A. F.
COHINIKOVSKIY, V, N,
GIHHEL'FARB? B. H*
TUSHINA, A* M,
BRODSKAYn, N, G*
GIHHEL'FARB, B* H,
YUBIN, N, I,
TURCHANINQV, I, A,
TABYLDIEV, K, T.
TUCHKOV, L L
GIHHEL-'FARB, B, H,
YUBIN, N, I,
ZHURAYEV, SH,
SERDYUCHENKO, D, P.
GINMEL'FARB, B, H,
GRYAZNOV? ^ L
KORNILOy, N. A,
HIRTOV, YU, V.
SAGUHOV, y, G,
MAKHLINA, H, KH»
ZANIN, YU, N,
HARKOVA, L, 6.
IL'YASHENKOi V* YA,
KARZHAUV? T. Ki
SOVIET UNION DELEGATION
ANDREYEVA, YE, D,
ARKHANGEL'SKAYA, V* V*
ARSEN'YEV, A» A*
BOGATIKOV, 0, A,
BDGATIKOV, 0, A,
FISHHAH, H, y,
FROLOV, A, A*
GERASIHOVSKIY, V. I.
GLASOLEV, A, A,
GOLOVANOV,
IVAHOVA, T* N.

A6I
N-217
N-180
N-170
0-87
0-112
D-206
Q-346
0-302
H-197
P-51

Q-321
Q-322
67-06255
0-138
D-165
P-52

0-306
Q-307
Q-308
Q-344
67-06141
P-13
H-23
P-14
Q-320
P-40
G-96
0-110
Q-347
Q-43
0-111
P-86
68-14216
Q-327
68-13774
68-13773
68-15242
68-16760
68-11286
69-03982
70-20529
68-09195
68-15686
68-13704
69-12405
68-16319
69-07412
68-16088
68-16876
H-612
69-15681
69-15686
69-15725
69-15704
69-15709
69-15708
69-15698
69-15688
69-15696
0-113
A9-15678

"'V lF!uc';



COUNTRY

USSR 
USSR 
USSR 
USSR 
USSR- 

USSR
1IOODUiJu1 !!

USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR
: loop'-.' -'Jli

USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR

Ubbil 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
Country inde>

STATE YEAR
1968
1968
1968
1968
1963
IDiO
i .' '-FU

1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
iOiu
i : UU

1968
1968
1968
1968
1968
1969
196?
1969
196?
1969
196?
1969
196?
1969
196?
1969
196?
1969
1969
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1971
1971
1971
1971
'971

SEDI

Y
Y
Y
Y
Y
V

V

Y
Y

y
V

Y
Y
V

Y
Y
Y

Y
V

Y

Y
Y
V

Y
V i

Y
Y
Y
Y

IGNi
Y
Y
Y
Y
Y
Y
Y
Y
Y
V

Y
Y
Y

Y

Y
Y
Y
Y
Y

Y
Y
Y

: PERIOD

PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
SILURIAN-DEVONIAN

CRETACEOUS
CRETACEOUS
PERHIANtTRIASSIC

PRECAHBRIAN

CAMBRIANiPRECAHBRIAN
CRETACEOUS
HESQ2DIC
HESOZOIC
PRECAHBRIAN
PRECAHBRIAN
TERTIARY

CAHBRIAN
DEVONIAN
PRECAHBRIANtCAHBRIAN
PRECAHBRIANICANBRIAN
PRECAHBRIANOHBRIAN
RIPHEAN+PRECAMBRIAN

AUTHOR
KQRCHAGIN, A* N*
HINAKOV? F, v,
SERDYUCHENKQ, D* P*
VIRDVLYANSKIY, G, H,
YEREHEYEV, V, P,
YES'KOVA? YE, H,
ZAGRUZINA, I» A*
ZBJBKOV, A, YA,
ZVEREV, A, S,
BOGQHOLOU, H, A,
GLAGOLEV, A, A,
KRUTSKO, N. S*
BABAYEV, K, L,
BOROVSKAYA, L S*
FROLOVA, T, P,
KORNILOU, N* A»
HUKHTARGM, H, A,
SOVIET UNION BELEGATION
BLISKODSKIY, V, Z,
FOHIKSKIY, V, I,
CHALYSHE'vS V, L
GIHHEL'FARB, B» H,
YUR'YEV, L, D,
BELINKO, GEORGES BE,
IVANOVA, T* N» (ED,)
KALINKIN, H* H,
TITOy, V, N,
YUR'YEV, L, IU
ZANIN f YURIY NIKOLAYEVICH,
BROVKOV, G, H,
CHERNIKOMA, 2» A,
YASYREVf A, P,
YASYREV, A* P,
KANIGIH, L, L
TUG/tRINOV, A. I,
OLEYNIK, V, V,
FOHINSKIY, V. L
ONOKHIN, F, H,
SIAGAYEV. H, A,
VASIL'YEV, V, S,
ZAITSOV, N, S,
GORBACHEV, A. N,
KAMENEV, YE, A,
KOGARKO, L* N,
GEVDRK'YAN, V, KH,
GRYAZNOV, V, I,
LUKASHEV, K. L
HAULENOV, A, M»
VOLKOV, B, N,
VOLKOV, B, N*
SHEKHORKIHiif A, F,
KOCHETKOV, 0, S,
BROVKOV, GEORGIY NIKOLAYEVICH
HIKHAYLOV, A, S,
SMILKSTYN, A, 0.
BOROVSKAYA. I. S,
IKOSHVILI, B, V,
IKOSHVILI, D, V,
IVANOV, A, A,
NIKONOROV, S, P,
OSOKIN, P, y*

AGI
69-15699
69-15679
68-13009
69-15680
69-15713
69-15692
69-15724
69-15685
69-15723
69-15701
69-15700
69-15716
69-15717
69-15718
69-20051
68-11508
69-25687
R-187
69-20049
69-25081
69-06976
69-15727
71-09187
69-26183
70-12491
71-09337
71_1f.70c: / i a-j-->u-_'

7A_,",77Qi .' v vO-_>uO

70-19484
71-13?44
71-09693
69-20013
70-05364
71-14406
70-11033
71-13798
Tl-lAVLi 
.' i. iTJUi

71-20744
71-27983
72-04174
Q-332
71-30824
72-04175
71-30243
0-107
70-21183
71-22375
71-26254
71-24956
74-35730
77-13964
76-25162
71-30456
71-11061
72-06098
72-14560
72-30417
72-30463
73-22551
"?7_'>o=;c:r
.' ij i.i.tJl."<-'

"2-29969



COUNTRY
USSR
USSR
USSR
USSR
USSR
USSR
HCCpuu?On

USSR
USSR
USSR
USSR
USSR

USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR

USSR
USSR
USSR
USSR
USSR
USSR

USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR

USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
Country index

STATE YEAR
1971
197!
1971
1971
1971 
1971
1971
1971
1971
1971
1971
1971

1971
1971
1971
1971
1971
1971
1971
1971
1971
1971
1971
197!
1971
197!
1971
1972
1972

1972
1972
1972
1973
1973
1973

1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1O77
A ! .' v.'

1973

1973
1973
1974
1974
1974
1974
1974
1974

SEBI IGffl

v

Y
Y 
Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
V

Y

Y
Y

Y

V

Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
V 
t

Y
V

Y
Y Y

Y
Y
Y

I PERIOD

PERHIAN*
CARBONIFEROUS
PRECAHBRIAN

CAMBRIAN
BEVQNIAN+SILURIAN
JURASSIC
JURASSIWCRETACEQUS
HESOZOIC
HESOZQICICENQZOIC
QRBOVICIANtSILURIAN
QRBOVICIftN+SILURIAN
PRECAHBRIAN
PRECAHBRIAN
PROTEROZOIC

CRETACEOUS
CRETACEOUS

PRECAHBRIANI
PROTEROZOIC

CAMBRIAN
CRETACEOUS
CRETACEOUS
JURASSIC+CRETACEQUS
JURASSICOETACEQUS
ORDOVICIAH
PRECAHBRIAN!
PALEOZOIC
PRECAHBRIANIUPPER

757

AUTHOR
DTRESKKD, A* L
SKOPINTSEV, Bt A*
KALINKIN, Mt H*
KALINKIN, H* H*
KALINKIN, H, H* 
KALINKIN, H* H,
KHMARA, Ot YA*
KOKOV, G* A*
RQZANQV, YU* A*
VIRQVLYANSKIY, G, H*
ZHIROUA, L* Tt
VAN? Ai v'f

KOSTROHIHA, L* Nt
KRASIL-'NIKOVA. N f A,
TAHOYKIN f YU» S*
YASYREV, A, Pt
AYTUAROV, T» K,
VOLKOV, Bt N»
HAKHLINA, H, KM,
DUBEYKOVSKIYj S, 5,
SHKOLA, I. V,
IL'YASHENKO, V. YA*
CHERKASOV, 6t N»
HARKOV, YE* Pt
IVANOVSKAYA, A* V.
POPOV. YU, N.
HIRTOV, YU. V*
ZANIN, YU* N*
VIROVLYANSKIYf 6, «.

WOODROOFFE, H, H*
LIBROVICH, !v'* L*
BUBEYKOVSKIY, S* G*
CHAYKOVSKIY, V* K*
LOHAYEVj A» V,
QSOKIN, P, V.

POBOL-'SKIY, YU» V*
TERNOVOY, V, I,
TITOV, V* N*
AKHHEBOy, A* H*
ARSEN'YEV, A*A», (EB,)
KORENEVSKIY, S. H*
ZANIN. YU* N*
YE8ANOV, Et A*
FQHINSKIY, V* I*
60RBUNOVA, L* I*
PDLYANIN, V* A*
STEPANOVA, T* L
BAUKQy, S* S,
BROMKOV, G* N*

BDRDVSKAYA, I* S*
FROLO'v'A, T* Pt
CHAYKOySKIY, V* K*
FONSELIUS, STIB H*
OTRESHKO, A* I*
SANNIBAL, L* F*
lyANO'v'A, T* N*
lyANOVA, T. N* (EB.),

AGI
73-22552
73-06793
72-01345
72-14579
72-17948 
72-18062
73-27161
72-29976
72-01344
 ?7_r)T;t;Q
/ -J i.i.-JJO

73-22562
73-04020

72-29?74
 71_t r)«iri1
.'  _' i.i-J  _' _'

73-22563
74-11287
73-00698
73-22560
71-30682
72-15186
72-19628
73-22559
73-04019
72-29964
73-04028
72-29966
72-29965
73-14178
73-14365

73-04265
73-04534
73-19292
73-29229
75-14066
77-00383

74-21323
75-08868
74-04703
76-44365
76-40608
74-06947
74-26589
77-06968
76-40615
76-40619
76-22627
76-40616
76-07400
76-09461

76-40617
76-09638
76-14485
75-08814
76-07259
75-19554
75-19549
75-19548
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USSR 
USSR 
USSR 
USSR 
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USSR 
USSR 
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USSR 
USSR 
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USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
Count;

STATE YEAR
1977
1977
1977
1977
1977 
1978

1978
1978
1978
1978
1 O-7D
1 .' / U

1978
1973
1978
1978
1978
1978
1978
1978
1973
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
197?
1979
1979
1979
197?
1979
1979
1979
1979
1979
1979
1979
1979
1979
i / / /
1979
1980
1980
1980
1980
1980
1980
1930
1980
1980
1930
1980
1930
1930
1980
1980

SEIH
Y

Y
Y
Y
Y

Y
Y
Y
Y
V

Y
Y
Y
Y
Y
Y

V

Y
Y
Y
V

Y
V

V

Y
Y
Y
Y
Y

IGHE

Y
V

Y
V

Y
Y
V

Y
Y

Y
Y

Y
Y
Y
V

Y
Y
Y
Y

PERIOD

CAHBRIAH
CAMBRIAN
PRECAHBRIAN
TERTIARY

CRETACEOUS
CRETACEQUSfPALEOGENE
QRDOVICIAN
QRDOVICIAN
ORDOVICIAN
PROTEROZOIC

CRETACEOUS

CRETACEOUS
CRETACEOUS
CRETACEOUS
CRETACEOUS
ORDOyiCIAN
ORDOVICIAN
PROTEROZOIC

ORDOVICIAN

AUTHOR
ILYIN, A, V>
ERGALIEV, G* K,
ZAHIN f YU, N,
SHKQL'NIK, E* L,
KARPQVA, H, L 
BERZINA,I,G»
BAGOASAPvOVf YU* A,
KAPUSTIN, YU, L*
KOGARKO, L* N,
KOKOU, G, A,
NELENFYEv1 , B, N,
NOTHOLT, A»J,G>
PARFENOVf V, D,
SMIRNOV, F, L,
VETROV, YU, I,
BERZINA, I. 6,
FOHINSKIY, V,I,
KARPOVA, H, L
STEPANQVA, T,I,
TBOHPETTE, R,
KOZLOV, A* A,
KIRIKILITSA, S, I*
GORBUNOVA, L,L
HALINOVSKH, YU, H*
HARKOV, E, P,
SOZINOV, N, A,
BASKAKOVA, H,L
GERASIHOV, E,K,
KNUBOVETS, R,G,
TSUTSULKOVSKI, V.YA,
ZYKOV, N*A,
NOTBGLT, A,J,G,
RIHSKAYA-KORSAKOVA, 0»H,
EGANQV, ERIC A,
KRASNQVA. N, I,
HIKHAILQV, A, S*
TURINA, I,H,
TUSHINA, A, M,
YEGANOV, E,A,
ASKOCHENSKY, B, V.
BELYAEV, V, I,
KOPYSOV, YU, G,
SKOL'NIK. E,L,
HARKOU, E, P,
MARKOV, E,P,
BEKASCVA, N, B,
ARSENYEV, A,A >f EDITOR
GERASIMOV, E,K,
KNUBQVETS, R,
KRESTOV, ALEXANDER
POTASHNIK, B,A,
ZVEREV f A,S,
HALINOVSKY, YU,M,
FAIZULLIN, R,M,, ET AL
GLABKOV, N,V,, ET AL
IVANOV, V,«,
KAPUSTIN, YO,L
NICHIPORENKO, V,
OKTYABRSKY, R,A,
RUSAKOV, N,F,
SHABftSHEV. V.VA,

AGI
Q-396
Q-108
79-11708
78-40850
73-45446 
5-346
79-01596
Q-161
79-07198
79-11731
79-08193
Q-229
79-04944
73-44474
79-13110
Q-50

S-537
78-44842
T-28
Q-341
73-40833
Q-167
T-09
Q-506
79-10318
79-10315
Q-596
Q-504
S-533
Q-597
Q-493
S-506
S-545
Q-437
Q-432
0-421
S-550
Q-424
S-554
Q-428
Q-427
Q-426
Q-508
Q-451
S-541
Q-423
S-522
B-401
S-235
T-14
S-400
S-403
S-408
S-424
S-421
B-423
S-233
S-143
S-420
3-160
3-419

index
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USSR
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USSR
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USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
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USSR
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USSR
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USSR
USSR
USSR
USSR
USSR
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USSR
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USSR
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USSR
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Country index

STATE

ALDAN
ALDAN
ALDAN
ALDAN
ALTAI-SAYAN
ALTAI-SAYAN
ALTAI-SAYAN
ALTAI-SAYAN
ALTAI-SAYAN
ARHENIA
ARMENIA
ARHENIA
ARHENIA
AZERBAIBZHAN
AZERBAIBZHAN
ESTONIA
ESTONIA
ESTONIA
ESTONIA
ESTONIAILENIN6RAB
REGION
GEORGIA
KARELIA
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN

YEAR SEDI I ONE
1980 Y
1780 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1930 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y
1980 Y Y
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1981
1981
1981 Y
1981 Y
1981 Y
1981 Y
1977
1978
1978 Y
1980
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1968 Y
1971 Y
1971 Y
1971 Y Y
1940 Y
1968 Y
1969 Y
1975
1968 Y
1979 Y
1973 Y
1978
1979 Y
1979 Y
1970 Y

1969 Y
1980 Y
1973 Y
1950 Y
1957
1958 Y

PERIOD

CAMBRIAN
CRETACEOUS
DEVONIAN
JURASSICtCRETACEQUS
ORDOVICIAN
QRDQVICIAN
ORDOVICIAN
PA.LEQGENE
PALEOGENE+NEQ6ENE
PRECAHBRIAN
FRECAMBRIANICAHBRIAN
SILURIAN

ORDOVICIAN
PRECAMBRIAN
TERTIARY

PRECAHBRIAN+CAMBRIAN
PRECAHBRIANiCAHBRIAN

TERTIARY

ORDOVICIAN

ORDOVICIAN

TERTIARY
PRECAHBRIAN
CAMBRIAN+PRECAHBRIAN

CAMBRIAN
CAHBRIAH

760

AUTHOR
VARLAMOV, LP,, ET hi
ASIPOU, A,A.
BLISKOVSKY, YU.Z,
FOHIN, B*N>
PROLOG VJ*
GERNGART. N*E>
KRASOTOV, YU>H>
HELNIK, SJU.
RAUDSEP, R.
RUCHKINA, YU»R.
STAROZHILOV, ET AL
STAROZHILOVf V,T»
TSYKIN, R,A>
ZAGURAYEV, U f
RUCHKINA, YU»B*
TSYKIN, R,
SAHHET, E.YU
STEPANOVAf T»I.
FILIPPOVA, V»A,
GORBUNDVA, L»I»
RAUDESEP, R*
IL'YASHENKQ, V»YA,
GLADENKOU, YURI B.
KURBATSKAYA, F,A,
BUTOV, YU» P,
BRA6INSKY, S»H M ET AL
SHKOLNIK, E + L»
FAIZULLIN, R,H»
PASOK, R»
TSUTSUL'KOVSKII, V*
PETROSYANTS, E.
VIN06RADOV, V»I«
BEKASOVA, N»B,
SHABANINA, N*V.
FAIZULLIN, R. M»
PUZANOV, L»S»
PUZANOV, L»S*
PARFENOV, V.D»
SHILKSTYN, A» 0,
SMILKSTYN, A, 0»
HATUKHINA, V» G»
HATUKHINA, V. G,
SHILKSTYN, A. 0,
BUSHINSKI, G, I,
BAGDASARYAN, G» F*
SARUKHANYAN, L* B»
SIBORENKO, A» V,
KASHKAY, H» A.
HIRZOEV, R» KH»
KIVIT, A. A»
KHEINSALU, KH»
AASAHYAE, E,
KHEISALU, KH» N,
LEBEDEVA, A* L

KHAMKHADZE, N» I»
BERGHAN, LA,
KHQLQDOV, V, N,
GIHHEL-'FARB, B, M,
KNIPPER, A, Lt
DUQRTSQUA. K. I,

ftGI
S-422
B-426
S-428
S-430
S-415
S-412
S-404
S-432
S-155
S-427
S-425
5-431
S-270
S-275
S-406
S-172
S-411
3-413
S-410
S-409
B-257
S-230
S-92

S-407
S-119
S-429
S-418
S-221
S-374
S-269
S-250
S-394
S-345
S-386
Q-110
S-377
S-544
B-402
68-16907
69-16792
72-29963
73-04017
72-29970
J-19
69-15694
74-22359
76-24346
69-15723
0-42?
73-21661
Q-584
Q-581
0-425
71-18345

70-11840
S-213
73-31918
J-42
H-46
N-51
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USSR
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USSR
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USSR
USSR
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USSR
USSR
USSR
USSR
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! iCCpwvivtrj

USSR
USSR
USSR
USSR
USSR
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USSR
USSR
USSR
USSR

USSR

USSR

USSR

USSR
USSR
USSR
USSR
USSR
USSR
USSR
USSR
Country index

STATE
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
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KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
KAZAKHSTAN
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KAZAKHSTAN+ALTAI-
SAYAN
KAZAKHSTAN+ALTAI-
SAYAN
KAZAKHSTANtTIEN
SHAN
KAZAKHSTANtTIEN
SHAN
KHABAROVSK I Y
KRASNOYARSK
KURSK
KUZNETSK ALATAU
KUZNETS ALATAU
KYZYLKUH
MONGOLIA
HOHGOLIA

YEAR
1960
I960
1960
1962
1968
1968
1968
1968
1968
1968
1969
1969
1970
1970
1970
1970
1970
1970
1971
1971
1971
1971
1972
1972
*  171

1973
1973
1973
1974
1974
1974
1975
1975
1976
1976
1976
1976
1976
1976
1977
1977
1977
1977
1978
1981
1976

1976

1970

1975

1974
1979
1973
1968
1979
1964
1969
1970

SEDI
Y
V

Y
Y

Y
Y
Y
Y
Y
Y
V

Y
Y

Y
Y
Y
V

Y
Y
Y
Y
Y
V

Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
V

V

Y

V

Y
Y
Y
Y
V

V

Y

V

Y

Y
Y

Y
Y

JGNE PERIOD

Y ORBQVICIAN
Y

CAMBRIAN
Y DEVONIAN

CAMBRIAN
CAMBRIAN

Y UPPER PRECAMBRIAN

CAMBRIAN
CAMBRIAN
PRECAMBRIAN
PRECAMBRIAN

CAMBRIAN
CAMBRIAN
CAMBRIAN
CAMBRIAN
CAMBRIANtPRECAMBRIAN
CAMBRI ANf PRECAMBRIAN

CAMBRIAN
CRETACEOUS+TERTIARY
PRECAMBRIAN1

CAMBRIAN
CAMBRIAN
CRETACEOUS
PRECAMBRIANtCANBRIAN

CAMBRIAN
CAMBRIANtORliQVICIAN

Y
ORBOVICIAN

CAMBRIAN

CAMBRIAN

PRECAHBRIANICANBRIAN

PERMIAN
Y

CRETACEOUS
V

CRETACEOUS

"7 * 1 
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AUTHOR
BQRQVIKQV, L» I*
KHQLQBQV, V* N.
MENG, HSIANG-HUA
ZAIKA-NOUATSKIY, V, S,
GAPEYEV, A, P,
KHGLQBQV, V, N,
SAGUNQV, V, G*
TABYLBIYEV, K> T,
TUSHINA, A, M,
SHCHERBAKOVA, M, N*
DZHUMALIYEV, T, D,
KHOLOBOV, V, N,
IL'INSKAYA, M. N,
LAZUR, 0* G>
KHOLOBOV, V* N,
KIPERMAN, YU, A,
SOZINOV, N* A*
SOZINOV, N, A,
BQROVIKOV, L> I»
KHERASKOVA, T, N*
LAZUR, 0* G*
SAGUNOV, VASILIY GRIGOR'YEVICH
DZHUMALIYEV, T* D.
KHOLOBOV, V, N,
KHOLOBOV, V. N,
YEGANOV, E* A,
KHOLOBOV, V, N,
KHOLOBOV, V. N»
BDK, L I,
HIHEYEV. B, A,
YEGANOV, E, A*
SAGUNOV, V* G,
YEGANOV, E, A,
KHERASKOKA, T, N»
TAZHIBAYEVA, P, T,
DZHUMALIYEv1 ? T f D,
IL'YASHENKO, V, YA.
LAZUR, 0, G,
KHOLOBOV, V» N f
POLYANSKII, N, V*
ERGALIEV
POLYANSKII, N, M»
ABBULIN, A, A f
GERASIMOVA, N. A*
ALADZHIEV, V.S»
SHHEL-'KOVA. YU, F.

TABYLBIYEV, K, T,

TANSYKBAYEV, A» T,

HAKSUMOVA? R, A,

SHKOL'NIK, E, L.
ZHIRO'v'A, L t T t
FOMINSKIY, V, I,
DYUKOM, A, V.
TSYKIN, R. A*
KAPUSTYANSKI, L B,
GIMMEL'FARB, B. M.
BJAfiBA, ZAHBYN

A6I
0-34

0-154
0-209
67-06407
69-15715
0-155
69-25689
69-25354
69-14467
69-20046
R-194
71-13797
74-36000
71-21325
74-35847
71-20979
71-22351
72-70146
71-33278
72-13315
71-30683
72-17866
73-04549
73-19971
74-31381
77-06969
74-09204
74-37650
76-32386
76-29601
76-32444
77-38944
77-16457
78-13695
78-25190
77-21850
77-21848
77-29087
77-21846
Q-240
G-394
78-14883
78-38401
79-10903
S-210
77-21860

77-21851

71-26257

76-33144

76-08247
Q-580
76-40613
69-15682
0-433
0-146
71-13183
72-33342
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1974 BOYER, FRANCOIS
1974 TIMMERMANN, ANNEBORE,
1953 BIBAULT, H*
1974 ZAKOWA, HALINA,

1971 BAHBER, E. U,

1971 ASSERETO, R*
1974 BREMNER ? J. «,
1978 KALPAKIS, G,
1979 ARTHUR, M. A,
1979 SCHLANGER, 3,0,
1971 BAJO, ISA,
1972 LIKO, V,
1961 CARTER, E, K*
1886 CORNET f H, F, L,

Y 1973 GROSSI SAD, J* H,
1967 GUIHARAES, BJALHA,
1971 HEDEIROS TINOCO, IVAN BE,
1977 YQUNG, F, 6,
1977 YOUNG, F, G,
1967 BLJRGL, HANS
1967 HOJICA G,, PEDRO E,
1968 CATHCART, J. B,
1976 ORTIZ, F, Z.
1967 ANUAR, Y*
1970 EL BASSYOUNY, A, A,
1971 SAID? RUSHBI,
1972 ABDALL.AH, A, H,
1972 ABBALLAH, A, H*
1979 EL-KAHMAR, A, H*
1979 GLENNr C, R,
1979 GLENN, CRAIG R,
1981 GARRISON, R,E,
1982 6LEHN ? C,R,
1973 HERHINA, H* H,
1975 HERHINA? H, H,
1980 JARMIS, I AN
1982 JARVIS, IAN
1976 KISKYRAS, B* A,
1942 KRISHNANr K. S,
1975 CHQUDHURI, R,
1966 LASKAR, B,
1980 SINGH, P,
1958 ALTSCHULER, Z* S,
1973 BEERBAUM, B,
1975 BENDER, F,
1977 BEERBAUH, B,
1977 COPPENS? R*
1976 ROUBH, T, U,

1976 HART, A, U,

1978 yiEBMANNt V* J,
1957 ABELE, C, G,
1968 UBERNA, JANUSZ
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Q-129
S-03
S-128
S-489
74-11025
77-07570
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J-71
R-145
67-03963
S-473
R-17
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YEAR AUTHOR
1975 SUNDIAN, IU
1966 BEER, HAMS,
1967 BEER, HANS*
1967 BLAZY, PIERRE
1971 BERKER, EROL
1975 SUNDAL, LU
1976 ABBA, 0*
1974 AYISKAN, OZEFU
1873 FISHER? 0,
1975 KENNEDY, y, J*
1977 BOTTJER, D, J,
1934 BUSHINSKI, G* I*
1968 BLISKQVSKIY, V, Z*
1972 BUBEYKOVSKIY, S, G,
1976 KAZHDAN, V* YE*
1979 ASKOCHENSKY? B, V,
1979 SKOL'NIK, E,L*
1930 TSYKIN, R,
1964 KAPUSTYANSKL L B,
1978 RAEVSKUj H. I*
1959 RENZ, H» H*
1976 CALVC, J.
1981 KRAJEySKI, K*P*
1975 BEBRABANT. P,
1972 LIBRQVICH, V, L.
1969 SAPOZHNIKOV, V, B,
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1974 SPEETZEN, ECKHARD
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1979BELYAEV, V, L
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1968 yURZBURGER, URI S»
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EPOCH COUNTRY
ERHIAN 
PERMIAN 
PERHIAN 
-ERHIftN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN

PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIftN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERMIAN 
PERHIAN 
PERMIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERMIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
PERHIAN 
Geolooic Period inde>

USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA

USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA

STATE
UTAH
UTAH
UTAH
UTAH
UTAH
UTAH
UTAH
UTAH
UTAHtNEVABA+IDAHO
UTAHtwYOHING
UTAHtWYOilING
WYOMING
yYOHING
yYOHING
WYOMING
yYOHING
yYOHING
WYOMING
yYOHING
yYOHING
yYOHING
yYOHIHG
WYOMING
yYOHING
yYOHING
yYOHING
yYOHING
yYOHING

yYOHING
yYOHING
yYOHING
WYOMING
yYOHING
yYOHING
yYOHING
yYOHING
yYOHING
yYOHING
WYOMING
yYOHING
yYOHING
yYOHING
yYOHING
yYOHING
WYOMING
WYOHING
yYOHING
WYOHING
yYOHING
yYOHING
yYOHING
yYOHING
yYOHING
yYOHING
WYQMINGtIBAHO
yYOHINGtlBAHO
WYQMING+IBAHQ
WYQNINGtIBAHQ+UTAH
yYOMINGtIBAHG-HJTAH
WYOHING+IDAHQttJTAH

3
Y
Y
Y

Y
*
Y
Y
Y
Y
V

Y

Y
Y
V

V

Y
V

Y
Y
Y
Y
Y
Y
V

Y
Y

Y
Y
Y
V 
1

Y
Y
Y
Y
Y

Y
Y
V

Y
Y

Y
Y
Y
V

Y
Y
Y
y

Y
Y
V

Y
Y
Y
Y
V

Y
Y

I YEAR AUTHOR
1952 MCKELVEY, V, E,
1952 SMITH, L E,
1953 CHENEY, T* M*
1954 CHENEY, T> M,
1957 CHENEY, T, M,
1961 YOCHELSON, E, L>
1964 SCHELL, E* M.
1976 JABQ, A, R* I,
1979 MAUGHAN, EDWIN K
1955 CHENEY, T, M,
1967 KING? DUNCAN L,, SR>
1956 CAMPBELL, C, V,
1967 SHELBON, R, P,
1916 BRANSQN, E* B.
1924 CQNBIT, B, B,
1932 BARTRAM, J, 6*
1934 THOMAS, H, D*
1934 THOMAS, H, B,
1940 KIVI, yiLHO J*
1946 BAKER, C. L*
1952 FRIELINGHAUSEN, KARL U,
1952 KENTTA, HAROLD
1952 KETTERER, y* P.
1953 MCCUE, J, J,
1953 HCKELyEY, V, E,
1954 AGATSON, R, S.
1954 BASKO, DONALD B.
1955 SHELDON, R, p.

1956 SHELDON, R* F%
1957 KING, RALPH H,
1957 SHELDON, R, F%
1958 BOYD, B, y.
1958 WEICHMAN, B, E,
i960 BEKOSTER, G» R,
1960 GULBRANDSEN, R* A*
1961 FINKS, R, M,
1961 LOVE, J. B.
1962 CAMPBELL, C. V*
1962 SHELDON, R* P*
1967 LOVE, J. D,
1967 HCCALEB, J, A,
1967 SHELBON, R* F,
1968 ALBEE, HOWARD F,
1969 LO^E, J, B.
1970 COLE, 6, F*
1971 AHLSTRAND, D, C»
1971 CARVIN, R, F,
1971 ROGERS, J,P,
1972 ARROW, E,
1972 BOYD, D* y*
1972 SHELDON, R, P,
1973 ROHRER, y* L*
1973 TOHBAUGH, KAREN
1975 BOYD, D, K.
1943 RUBEY, y* U*
1977 DESBOROUGH, G, A*
1980 PETERSON, J,A*
1946 HCKELVEY, V, E,
1949 HCKELVEY, -J t E,
1975 HAUGHAN, E* K,

AGI
N-135
G-336
K-6
G-56

R-136
P-81
0-14

78-29309
H-611
G-57
H-44
N-21
K-157
L-21
L-44
R-64

G-352
G-353
J-66
R-54
G-123
N-104
G-183
N-129
R-181
R-7
N-14
K-129

K-130
G-192
K-131
G-26
N-148
0-79
L-99
R-201
K-43
R-124
K-158
K-43A
6-219
K-159
R-10
0-183
K-7
R-8
0-122
Q-267
0-36
R-107
72-15829
77-05486
L-162
R-106
J-100
0-92
S-147
J-84
J-77
K-74
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PERIOD EPOCH
P&flCAHBRIAN
PRECAMBRIAH
PxECAHBRIAN
PRECnHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
pDCrAM&PT&U fntLnnUhifiR

PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAMBRIAN
PRECAHBRIAN
PHECAHBRIAN
PRECAHBRIAN
-RECAHBRIAN
PRECAMSRIAN
PRECAMBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN

PRECAHBRIAN
PRECAHBRIAN
PRECAMBRIAN
PRECAMBRIAN
PRECAHBRIAN
PRECAMBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAMBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAMBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
PRECAHBRIAN
oSQiGO I'l V'5ri00 iRuSM

COUNTRY
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA
INDIA

INDIA
INDIA
INDIA
INDIA
LIBERIA
LIBERIA
SRI LANKA
SRI LANKA
SWEDEN
UPPER VOLTA
USA
USA
USA
USA
USA
USA
USSR
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1974 DE BONIS, L»
1974 DECHASEAUX, C»
1974 GIHSBURO, L,
1974 SIGE, B*
1974 SIJDRE, J,
1964 LYBON, PHILIP A,
1960 RICHARDS, HORACE G,

Y 1963 BAGBASARYAN, G, P«
1969 KHAHKHADZE, N, L
1974 DE BONIS, L,
1975 REHY, J. A,
1976 APPLEGATE, S* P,

1971 CTYROKY, FAVEL
1973 ANONYMOUS
1979 BELAYOUNI, H*
1976 PAREEK? H» S*
1972 IBAYDULLAYEV, N*
1975 CHAUDHRI, R, S*
1980 GIOT, Bf

T-51 

T-50

S-439
78-20673
77-34879
S-267
74-36732
R-83

R-205
71-23925
H-505
H-506
S-469
r-_i yq 
 j iOQ

8-460
73-27600 
73-15796 
78-17501 
76-42180 
76-42137 
75-13702
75-13331
76-42186 
76-42184 
76-42185 
74-19827
78-43348
69-15694
70-11840
76-42133
77-00186 
77-02508

71-35912
Q-6

Q-464
P-T*A
it i.-_'T

73-29431 
76-24573 
S-87

iod index 784



PERIOD
TERTIARY
TERTIARY
TERTIARY
TCDTTADV
i '-S 1 ! ill! : !

TERTIARY

TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY

TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY
TERTIARY

TERTIARY

TERTIARYICRETACEOUS
TERTIARYfQUnTERNARY
TERTIARYiQUATERNARY
TERTIARYIGUATERNARY

TERTIARYtQUATERNARY

TERTIARYtQUATERNARY
TRIASSIC
TRIASSIC
TRIASSIC
TRIASSIC
TRIASSIC
TRIASSIC
TRIASSIC

TRIASSIC
TRIASSIC
TRIASSICiJURASSIC
UPPER CAHBRIAN
UPPER CAMBRIAN
UPPER CAHBRIAN

UPPER CRETACEOUS
UPPER PRECAHBRIAN
VINDHY4N

EPOCH
PALEOCENEIEOCENE
PALEOCENEfEOCEHE
PALEOCENEIEQCENE
PALEOCENEIEOCENE

PALEOCENEi
MIOCENE
PALEOGENE
PALE06ENE
PLEISTOCENE
PLEISTOCENE
PLIOCENE
PLIOCENE

PLIOCENE
PLIOCENE
PLIOCENE
PLIOCENE
PLIOCENE
PLIOCENE
PLIOCENE
PLIOCENE
POST MIOCENE
SARHATIANt
MIOCENE
YPRESIAN!
LUTETIAN

PLIOCENE!
PLEISTOCENE
PLIOCENE*
PLEISTOCENE
RECENT

FRANCONIAN
TREHPEALEAUAN
STAGE

COUNTRY
TUNISIA
TUNISIA
USSR
USSR

NEW ZEALAND

USSR
USSR

AUSTRALIA
USA

USA
USA
USA
USA
USA
USA
USA
USSR
USA
CZECHOSLOVAKIA

TUNISIA

ALGERIA
COLOMBIA
MOROCCO

MEXICO

COLOMBIA
AUSTRALIA
CANADA
CANADA
CANADA
CANADA
CANADA
CANADA

USA
OSA
PERU
SWEDEN
USA
USA

ECUADOR
USSR
INDIA

STATE

UZBEKISTAN
UZBEKISTANfTIEN
SHAN

UZBEKISTAN
UZBEKISTAN

VICTORIA
FLORIDA

FLORIDA
FLORIDA
FLORIDA
FLORIDA
FLORIDA
FLORIDA
IDAHO

CALIFORNIA

GUAJIRA
NEy SOUTH MALES

ALBERTA
ALBERTA
ALBERTA
BRITISH COLOMBIA!
ALBERTA
ALASKA
ALASKA

UTAH
NEVADA

KAZAKHSTAN
HADHYA PRADESH

S I
V

Y
Y
Y

y

Y
V

Y
Y
V

Y

Y
Y
V

Y
Y
Y
Y
Y
Y
Y

V

V

V

Y
Y

Y

Y
Y

Y
Y
Y
Y
Y

Y
Y
Y
Y
y
V

y

Y
Y

YEAR AUTHOR
1978 SALEHL S.H,
1979 BUROLLET, P,
1968 IBAYDULLAYEV, N.
1972 BELEN'KIY, 6. A.

1963 WAITERS, W, A,

1972 KAS'KQV, B, A,
1973 PETRQV, N, P*
1974 BATURIN, G* N,
1975 BATURIN, G* N,
1918 SKEATS, E* U.
I960 ASSOCIATION OF FLORIDA

PHOSPHATE CHEMISTS
1970 FOUNTAIN, RICHARD C,
1971 FOUNTAIN P R, C,
1971 FOUNTAIN? R. C.
1971 FOUNTAIN, RICHARD C,
1972 FOUNTAIN, RICHARD C.
1976 STOy ? S, Ht
1980 SyiRYDZUK, K,
1977 KARPOVA, M, L
1961 UCHUPI, E*
1971 DOBRA, EDUARD,

1974 COMTE, DOHINIQUE

1969 FROLOV, V, I,
1971 HALL? M» L»
1978 MCARTHUR, J, M*
1980 BALSON, P, A*

1979 D'ANGLEJAN, B»F»

1971 HALL, MINARD L»
1967 LASSAK, E, V.
1960 MANKO, E, M,
1974 GIBSON, B, W*
1968 GIBSON, D* W*
1968 GIBSQN, B» U»
1971 GIBSOH, D, W,
1975 GIBSON? B, U,

1975 DETTERMAN, R, L»
1977 ERASER, G, S,
1972 SZEKELY, T»S»
1979 HUELLER, K, J»
1976 HUELLER, K, J«
1977 HUELLER, K» J,

1979 yiLKINSON, A, F.
1970 IL'INSKAYA, H, N,
1977 KUHAR, S,

AGI
S-546
Q-473
69-25144
75-02095

R-190

73-30023
74-39564
76-23682
76-03104
R-186
R-203

70-12171
71-20648
72-01613
71-23923
73-03990
77-34597
S-170
78-45446
H-554
72-05253

76-10634

71-13977
78-12762
73-40371
b~/U

S-436

0-525
68-03201
0-204
6-131
0-108
0-109
G-134
G-132

R-168
">Q ACD17   u VO'Ji j

Q-607
0-405
Q-406
Q-404

Q-458
74-36000
P-119

Geologic Period index



COUNTRY GEOLOGIC PROVINCE

CHRISTHAS ISLAND
INDIAN OCEAN ISLANDS
INDIAN OCEAN ISLANDS
INDIAN OCEAN ISLANDS
OCEANIA

PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS

PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC OCEAN
PACIFIC OCEAN

GEORGINA BASIN
PACIFICiPALAU ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS

OCCURRENCE

CHRISTHAS ISLAND
CHRISTHAS ISLAND
CHRISTHAS ISLAND
CHRISTHAS ISLAND
ESPRIT ISLAND
FANNING ISLAND
HftLDEN ISLAND
NAORUiOCEAN
ISLANDiBANABAS)
NAVASSA
CHRISTHAS ISLAND
CHRISTHAS ISLAND
CHRISTHAS ISLAND
REHIRE
BftKER+KOULANDIJftRVISt
FANNING ISIS*

ANGAUR
CLIPPERTON
KITA-BAITC-JIHA
KITA-BAITO-JIHAiANOAURt
PELELIU
HALDEN ISLAND
HARCUStHINAHI TORI SHIHA
HARSHALL-ISLANDS
NAURU
NAURUIOCEANfHAKATEAfANGAUR
NAURLHOCEAN ISLAND
NAURlHSOLOHOHt LOYALTY ISL,

NIUEtCOQK+LINE ISLANDS

HOLBOURNE ISLAND
HUON ISLAND
SOUTHERN EYRE PENINSULA

ANGAUR

ANGAUR ISLAND
ANGAUR ISLAND
ANGAUR ISLAND

YEAR AUTHOR
1943 FRONDEU CLIFFORD
1948 ABERDEEN, ESTHER (COHPILER)
1950 HUTCHIN30N, G, E,
1973 HCKELUEY, V, E»
1973 ALTSCHULER, Z* S,
1974 BATURIN, 0* N,
1978 BATORIN, G» N.
1979 MEEH ? H.H,
1980 BURNETT, »,C,
1966 HAVTON, J, B.
1974 HAIR. A, B,
1975 BURSTYN, H, L,
1977 TERRY, M.
1980 BRAITHyftlTE, C J*R.
1970 ROY, K* J,
1878 DIXON, U, A,
1963 TYLER f T» G,

1891 D'lNVILLIERS, E* V,
1967 BARRIE, JOHN
1969 TYLER ? T, G»
1980 ANONYHOUS
1968 BRAITHyAITE, C* J, R»
1927 CHRISTOPHERSEH, ERLING

1913 EISCHNER, C,
1913 ELSCHNER, KARL VON
1914 YAHASAKI, HAOHASA
1921 ASO ? KEIJIRO
1925 POWER, F, D«
1940 LIESEGANG, C*
1941 TAYAHA, RISABORO
1942 TAYAHA, R.
1955 BECK ? J, H»
1964 yniTE? y, c.
1979 TRACE Y, JOSHUA I., JR.
1915 SHIBUYA, KISABURO
1898 TEALL, J* J. H.
1935 YAHANARI, H*
1933 YAHANARI, FUJIHARO

1980 TRACEY, JOSHUA I M JR.
1903 ANONYHOOS
1957 FOSBERG, F. R.
1979 BOORROUILH-LE JAN, F.
1915 KOTO, BONDJIRO
1905 POWER, F* D*
1979 BOURROUILH-LE JAN, F,
1974 COOK, PETER J,
1970 BARRIE, J,
1980 ANONfHOUS
1944 REID, J, H*
1873 DIXON, y. A.
1968 JOHNS, R. K.
1980 COOK, PJ»
1916 HORI, USHINOSUKE
1914 TSUNETO, NORITAKA
1916 OTSUKI, Y,
1947 PHOSPHATE BEV* CO.,
1947 PHOSPHATE DEVELOPHENT CO,,

JAPAN

AGI
! -"?"?

R-1
L-134
73-29465
73-29466
78-05941
79-02036
S-442
T-23
R-174
75-12076
R-120
78-20059
S-117
71-13110
1-53

Q-350

G-95
R-63
Q-349
S-99

R-108
R-153

1-59
A-07
A-30
A-02
R-184
A-10
A-24
1-185
N-15

L-176
L-167
A-20

1-186
1-201
1-200

S-191
A-31
N-62
L-112
A-09

L-146
Q-467
R-158
H-606
S-101
J-96
1-52
69-24191
5-189
A-12
A-27
1-154
H-126
Q-480

AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
BEL.AU
BELAU
BELAU
BELAU
BELAU

Insular PhosDhoriie index 786



COUNTRY
BELAU
BELAU
BELAU
BELAU
BELAU 
BELAUfJAPAN
BELAUIHALAYSIA
BRAZIL
CHRISTMAS ISLAND
CHRISTMAS ISLAND
CHRISTMAS ISLAND
CHRISTHAS ISLAND
CHRISTMAS ISLAND
COLOMBIA
COLOMBIA
FIJI
FIJI
TT !T

FIJI

FIJI
FIJI
FIJI
FIJI
FIJI
FIJI
~T ITt i-_'i
 " i -J I

FIJI
FIJI
FIJI
FIJI
FIJI
FIJI
FIJI
FIJI
INDIA
INDIA
INDONESIA
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN
JAPAN

JAPANIBELAli

JAPAN*BELAU
JAPANtBELAU

JAPANiCHINA
KIRIBATI

KIRIBATI
KIRIBATI

KIRIBATI
'. 'TDTUiTT 
r-. J.r.ii.'n ! 4

Insular PhosDhorite index

GEOLOGIC PROVINCE
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PALAlttPACIFIC ISLANDS 
PACIFIC ISLANDS

INDIAN OCEAN ISLANDS
INDIAN OCEAN ISLANDS

LAU RIDGE
LAU RIDGE

PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC: ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS

INDIAN OCEAN

PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS

PACIFIC ISLANDS

PACIFIC ISLANDS-
PACIFIC ISLANDS

PACIFIC ISLANDS
PACIFIC ISLANDS

PACIFIC ISLANDS
PACIFIC ISLANDS

PACIFIC ISLANDS-
PACIFIC ISLANDS

OCCURRENCE
ANGAUR ISLAND
ANGAUR ISLAND
FAISfPELELIU
URUKTHAPELtEIL MALK
SAIPANtANGAUR
ANGAURIOKINO DAITO JIHA
ANGAURiKEDAHiFERRIS

CHRISTnAS ISLAND
CHRISTMAS ISLAND
CHRISTMAS ISLAND

HALPELO ISLAND
MALPELO ISLAND

TUVUCA
TUVUCAtVANUA VATUtQGEA
DRIKI

KATAFANGA
KATAFANGA
LAU ISLANDS
LAU ISLANDS
LAU ISLANDS
LAU ISLANDS
OGEA DRIKI
OGEA DRIKI
TAILEVUIVITILEVU
TIMJCA
TUVUCAtKATAFANGA
I'ANUA VATU
VANUA VATU
VANUA VAWQ6EA DRIKI

LACCADIVE ISLANDS

NOTO PENINSULA

KITAtDAITQ JIHA
OKINO DAITO JIHA
OKINO DAITO JIHA
OKINO DAITO JIHA
OKINO DAITO JIHA
OKINO DAITO JIMAtKITA
DAITO JIHA
ANGAURfOKINO DAITO JIMAt
KITA DAITO JIHA
OKINO DAITO JIHAIANGAUR
OKINO DAITO JIHAiANGAURi
FAIS

CAROLINEIBIRNIEtSTARBUCKt
ENBERBUBY ISLS
ENDERBURY ISLAND
GILBERT ISLANDStELLICE
ISLANDS
OCEAN ISLAND
OCEAN ISLANDKBANABA)

"^C""7

YEAR AUTHOR
1950 IRVING, EARL M,
1950 U*S* GEOLOGICAL SURVEY
1916 ANONYMOUS
1936 ANONYMOUS
1915 AQKI, RENJIRO 
1915 YAMASAKI, NAOMASA
1924 ANONYMOUS
1971 ARGENTIERE, R.
1965 TRUEHAN, N* A,
1-66 TRUEHAN, N, A,
19/3 ADAMS? J, A*
1967 JONES, H« A.
1967 KAULBACK, J» A.
1943 MCCONNELL, D,
1949 PABA SILVA, FERNAHCO
1953 TAYLOR, J» F* A,
1980 PLUMMER, H*G*
1982 LEE. A*I,N»
1975 COLLEY, H»

1952 CASSIDY. N. G»
1953 IBDOTSON, P.
1976 RODDA f P»
1977 RODDA, P«
1957 GUEST, N« J«
1959 HOWLING, G* E*
1960 WARIN, 0» N*
1964 HIGGS, R,
1942 BRIDGES, G,
1942 yHITE ? F. T, «.
1958 HOUTZ ? R, E.
1981 RODDA, PETER

RODDA, P.
1963 SIMONYI, J. S,
1965 KENNEDY, E* H*
1971 SINGH, A»
1980 SANT, V,N»
1970 MUKHERJEE, N» K,
1935 VAN ES ? L. J. C»
1978 IMAI, H,
1940 ASO. YAWATA
1940 ASO f Y.

TSUNETOj NORITAKA
1911 ANONYNCUS
1912 ANONYHOUS
1914 TSUNETO, NORITAKA
1948 RODGERS, JOHN

1947 RODGERS , JOHN

1925 OKAMOTO, YOSABURO
1914 RASA PHOSPHATE MINING CO,

1926 ASQ ? YAHATA
1890 ARUNDELf JOHN T»

1975 BULBRANDSEN, R, A,
1960 WHITE, U. C*

1?23 OyEN, L,
1927 OyEN, L,

AGI
L-135
Q-479
A-38
A-42

A-01 
A-29
A-41

72-01909
67-00918
67-05922
74-12734
0-143
0-147
J-76

J-120
H-541
S-196
T-46
Q-83

N-24
T-73

Q-262
Q-263
N-71
N-86
P-64
0-125
J-13
J-109
N-84
T-79

Q-264
P-43
0-149
Q-294
S-197
n.'joo « i.i.i.
G-361
Q-337
A-05
J-4
A-25
4-70n ui.
A-33
A-26
A-1S

A-17

A-13
A-14

A-03
R-45

K-17
P-73

L-144
1-157



COUNTRY
KIRIBATI
LINE ISLANDS
HICRONESIA

MICRONESIA
HICRONESIA
HICRONESIA
HICRONESIA
NAURU
NAURU
NAURU
NAURU
NAURU
NAURU
NAURU+BELAUtKIRIBATI
NAURUtKIRIBATI
NAURUfKIRIBATI
NETHERLANDSi-LEEWARD ANTILLES

NETHERLANDStLEEHARD ANTILLES

NEW ZEALAND
OCEANIA
OCEANIA
PALAU
PALAU
PAPUA NEy GUINEA
PHILIPPINES
SOLOMONS
SOLQHONS
SOLOHONS
em rtMrtucjui-uinjit--!

SOLOHONS
SOLOHONS
SOLOMON ISLANDS
SOLOHON ISLANDS
SOLOMON ISLANDS
SOLOHON ISLANDS
SULTANATES OF OMAN
TAiyAN
TAIWAN
TAIWAN
TAIWAN
TAiyAN
TAIWAN
TONGA
USA
USA
USA
USSR
USSR
USSR
VENEZUELA
VENEZUELA
WESTERN SAHOA

GEOLOGIC PROVINCE
PHOENIX ISLANDS
PACIFIC OCEAN

CAROLINE+PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC: ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS

PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS

PACIFIC ISLANDS
DApTETTr ?CI AMftQ! nUli i<_- i-.JL.nHi.' a

PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
ARABIAN SEAfHASIRAH GULF
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS
PACIFIC ISLANDS

EAST ASIA
EAST ASIA

OCCURRENCE
ENBERBURY ISLAND

ANGAUR

EBON ATOLL
TOBI

ANGAUR
NAURU
NAURU
NAURU
NAURU
NAURU
NAURUIOCEAN
NAURUtOCEANIANGAUR
NAURU-fBANABAS (OCEAN)
OCEANINAURU
TABLE MOUNTAIN SANTA
BARBARA
TABLE MOUNTAIN SANTA
BARBARA
CHATHAM ISLAND

JARVISfHQWLANDfBAKER
ANGAUR
ANGAUR

BELLONA ISLAND
BELLONA ISLAND
BELLONA ISLAND
BELLOHA ISLANDS
BELLONA ISLANDS
FLORIDA GROUP
BELLOHii ISLAND
BELLONA ISLAND
BELLONA ISLAND
RENNELL ISLAND
HAMAR AN NAFUE
MENKA-SHC
MENKA-SHO
MENKA-SHO
MENKA-SHO
HENKA-SHO
MENKA-SHO

KUBREANOF ISLAND
LiDA SHANTARSK ISLAND
UDA SHANTARSK ISLAND
UDA SHANTARSK ISLAND
GRAN ROGUE ISLAND
GRAN R08UE ISLAND

YEAR AUTHOR
1979 GULBRANDSEN, R*A.
1973 SUESS, ERHIN,
1947 ANGAUR SURVEY PARTY (LED BY

TOHOYASU YODA)
1978 VEEH, H, H,
1937 ASO, YAMATA
1948 NUGENT, L, E*
1961 ARNOy, TED
1915 ANONYMOUS
1919 ANONYMOUS
1921 RHONE, RASAMOND D»
1922 MCMAHON, T,J,
1972 ANONYMOUS
1936 ELLIS, A, F,
1920 ANONYMOUS
1920 ELLIS, ALBERT F.
1918 yiNSLOU, ALFRED A,
1930 TEN HAVE, A,

1982 HAVE, TON TEN

1957 HAY, R, F,
1968 UARIN r 0, N,
1862 HAGUE, J t D,
1953 IRVING, E, M*
1956 IRvING, £, H,
1959 UARIN ? 0, N*
1976 JAGOLINO, RUPERTO
1959 WHITE, y, C^
i960 HILL? J, H*
1965 GROVER, J* C,
1?61 ADAMS, T* A,
1965 ADAMS f I, A,
1965 GROVERf J* C,
1961 HARIN, 0, N,
1965 yHITE ? U. C,
1965 yniTE, y. c,
1960 PUDRAY-DAWSONf P. A,
1930 HEIMBACH, U*
1914 SAKARI ? YASUSHI
1914 ANONYMOUS
1914 ANONYMOUS
1914 ANONYMOUS
1915 SHIBUYA, KISABURO
1915 SHIBUYA, KISABURO
I960 yARIH. 0, N.
1960 KIESSLING, EDMUND U.
1968 HCKELVEY, V, E,
1979 DICKINSON? KENDELL A,
1980 RUCHKINA, YU.R.
1980 RUCHKINA, YU^R,
1980 BLISKOUSKY, YUJ.
1938 AGUERREVERRE, S» E.
1941 MCCONNELL, DUNCAN
1959 KEAR, C,

AGI
S-441
74-06146
R-27

78-30429
A-04
L-143
R-41
A-37
A-39
A-16
A-ll
Q-5

R-196
A-40
A-06
A-28
T-51

T-50

N-77

R-188
R-173
N-91
N-92
H-151
Q-155
N-149
0-127
0-118
0-1
0-2
0-117
i" "Ou

P-74
P-75
P-17

3-130
A-19
A-34
A-35
A-36
A-21
i~?9

P-65

74-19752
M-77
0-459
S-406
S-427
S-428
1-2
J-75
N-102



COUN1
ARTHUR? M*A,

MARTENS, CHRISTOPHER,
WATT, HALTON DELBERT,

1856 DAMOUR, A* 
1890 COX, E, T*
1891 HURRAY, J>
1891 HURRAY, J,
1893 CHATARB, T* H.
1896 CARNOT, A*

1916 BLACKHELDER, E,
1924 CLARKE, F, U*
1925 POWER, F* D,
1928 JACOB, K. D.
1930 BAUER, L, H,
1930 NARAY-SZABO, ST
1931 VOGT, J, H* L*

1932 HENDRICKS, S»
1932 HILL, W, L,
1932 KING, E, J,
1932 MARSHALL, H. L.
1932 TROHEL, 3*

1933 HILL, It. L*
1936 SLAVIK, S*
1937 FOURETIER, G,
1937 GRUNER, J, U,

1937 GRUNER, J» U»
1937 KAZAKOY* A* V,

1938 DEANS, T*
1938 HOFFMAN, J, J*
1938 KIND, A*

1938 MCCONNELL, D,
1°3C i-ibUJNNELL, DUNCAN
1938 OAKES, H* C»
1939 BELOU, N. !v! *
1939 KLEHENT f R*
1939 HCCONNELL, B,
1939 HCCONNELL, DUNCAN
1939 HCCONNELL, DUNCAN
1939 THEHLISi J*
1940 BORNEHAN-STARYNKEVICH,

I. D,
1940 EISENBERGER, S,

1940 GREENHALD, I»
1940 HCCONNELL, DUNCAN
1940 HCCONNELL, DONCAN
1940 MIRANDA, J.
1940 RICHHONIU y,E» ? JR»
1941 HINGUZZI, C,
1941 RIVIERE, A*
1942 GREENUALD, I,

C-77S:  J ll \J  _'

71-61574
72-14854
L-55 
1-36

H-119
H-121
R-133
G-40

L-12
8-60

R-184
1-92
R-72

H-122
1-192

1-74
H-12
1-101
1-134
1-189

1-31
1-181
1-63
1-69

L-96
H-30

L-123
1-83

1-100

H-61

1-126
6-291
R-79
1-104
1-129
1-127
1-128
H-545
R-100

i ri 
. "J/

J-45
R

.-H-l.""* 
_-*:*: ,5

J-74
J-85
G-417
J-83

H-508
J-43

1942 KLEHENT. R> 
1942 HCCONNELL. B, 

I-heifsislry ond Hineraloqy index

SIGNIFICANCE OF ROCK PHOSPHATE AND OTHER CHEHICAL SEDIHENTB IN THE CRETACEOUB AND
MIOCENE OCEANS
THE INHIBITION OF INORGANIC HARINE APATITE PRECIPITATION BY HAGNESIUH IOHS
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Q-569 SUBMARINE PHOSPHORITE DEPOSITS ON CHATHAH RISE- EAST OF NE* ZEALAND, CABS,3

DISTRIBUTION? COHPOSITION AND AGE OF SUBMARINE PHOSPHORITES ON CHATHAH RISE,
EAST OF NEy ZEALAND
THE VANADIFEROUS AND PHCSPHATIC SEBIHENTS IN THE ICHPACHIMIHA AREA, DISTRICT
OF SINCOS

73-32948 CONTEMPORARY PHOSPHORITES OH THE CONTINENTAL HARGIN OF PERU 
77-19445 UPPER QUATERNARY PHOSPHORITE NODULES OFF THE COAST OF PERU 
R-119 U-SERIES, OCEANOGRAPBIC, AND SEDIHENTARY EVIDENCE IN SUPPORT OF CONTEMPORARY

FORMATION OF PHOSPHATE NODULES OFF PERU 
Q-318 RARE EARTHS IN PHOSPHATE NODULES FROH POLAND 
72-06379 THE PHOSPHORUS CONTENT OF THE IRON ORES OF HONCORyO, PORTUGAL 

'34 URANIUH IN ESH-SHIBIYA PHOSPHATE
SUR LA RABIOACTMTE DES PHOSPHATE DE LA REGION DE THIES (SENEGAL) 

74-32928 DISTRIBUTION AND ORIGIN OF PHOSPHATE IN SEDIMENTS FROH THE AGULHAS BANK, SOUTH
AFRICA

74-32930 MANGANESE ENCRUSTATIONS FROH THE AGULHAB BANK
75-19739 DISTRIBUTION, ORIGIN, AND ECONOMIC POTENTIAL OF PHQSPHATIC SEDIHENTS FROH THE

AGULHAS BANK, SOUTH AFRICA 
11121 A PRELIMINARY REPORT ON TWO GEOCHEHICAL STUDIES

vrr: nrv n c
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Q-570 SOUTHWEST AFRICAN OFFSHORE PHOSPHORITES, EABS.3
75-09607 ACCUHULATION OF URANIUH IN SEDIHENTS AND PHOSPHORITES ON THE SOUTH yEST

AFRICAN SHELF
71-27111 A URANIUM-BEARING LAYER FROH THE UMR ORDOVICIAN, SWEDEN 
73-32763 RARE EARTHS IN THE APATITE IRON ORES OF LAPPLANB TOGETHER yiTH SOHE DATA ABOUT

THE SR ? TH AND U CONTENT OF THESE ORES
EFFECTS OF HAH-INDUCED AND NATURAL LOADING OF PHOSPHORUS AND NITROGEN ON THE
LARGE SWEBISH LAKES

79-03901 FISSION-TRACK DATING OF APATITES IN SWEDISH PRECAHBRIAN APATITE IRON ORES 
78-04978 DISTRIBUTION OF URANIUH IN THE PHOSPHATES OF THE SENOHIAN IN NORTHUEST SYRIA 
78-11541 GEGCHEHICAL AND HINERALOGICft ANALYSES OF THE HASIDAGI PHOSPHATES CONTAINING

URANIUM, VANADIUM, FLUORINE AND OTHER TRACE ELEHENTS, AND VIEUS ON THE
PROBABILITY OF URANIUH RECOVERY 

Q-500 THE DISTRIBUTION OF THE URANIUH IN THE PHOSPHATE ROCK OF HAZIDAGI (MARBIN-
TURKEY) 

Q-401 ETUDE HINERAL03IOUE ET 6EOCHIHIE DE LA SERIE PHOSPHATEF DU SUD-EST BE LA
TURQUIE (HAZIDAGI-HARDIN) 

R-197 EDNA MOUNTAIN FORMATION 
R-198 ANTLER SEQUENCE PROBLEH-EBNA HOUNTAIN 
J-100 VANADIFEROUS SHALE IN THE PHOSPHORIA FORHATION, WYOMING AND IDAHO, CABS*]

INVESTIGATION OF TRACE ELEHENTS IN THE PHOSPHORIA FORHATION IN SOUTHWESTERN
HONTANA? PRELIH, REPT,
OCCURRENCE OF HEAVY HINERALS IN THE PEBBLE PHOSPHATE DEPOSITS OF FLORIDA 

N-131 RARE EARTHS IN UESTERN PHOSPHATE ROCKS
N-132 RELATION OF URANIUH AND PHOSPHATE IN THE PHOSPHORIA FORMATION 
N-136 STATUS OF INVESTIGATIONS OF URANIUH IK THE PHOSPHORIA FORHATION, A PROGRESS

REPORT
PROCESSES FOR RECOVERING VANADIUH FROH WESTERN PHOSPHATE 

H-634 URANIUH m PHOSPHATE IN THE HAMILTON TRACT, DOLK COUNTY. FLORIDA 
6-251 PRELIMINARY NOTE CN THE HINOR-HETAL CONTENT OF FLORIDA PHOSPHATE ROCK 
N-137 URANIUM CONTENT OF THE PHOSPHATE ROCK MINED IN POyELL COUNTY? MONTANA, AND

TREATED IN CANADA 
833
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1952 KETNER, K, B*
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1953 ALTSCHULER, Z, S»

1953 ALTSCHULER, Z* S, 
1953 CRESSHAN, E* R, 
1953 CRESSHAN, E* R, 
1953 GULBRANBSEN, R, A, 
1953 MCKELVEY, V, E, 
1953 RUNNELS, RUSSELL TYSON 
1953 SyANSON, R, w*
1953 THOHPSON, M* E,
1954 CRESSHAN, E, R, 
1954 GULBRANBSEN, R, A, 
1954 HfmVEY, V» E* 
1954 MQXHAM, R* M,
1954 THOMPSON, M, E»

1955 CHENEY, T* H»

AGI 
N-105

L-2
0-69
G-76
G-142
G-248
74-25974
G-345
G-357
6-72

G-143
6-247
G-279
H-546

1956 MCKEOWN, F, A,
1957 CRESSMAN, E* R,

1957 DAVIDSON, B, F*

1958 HALL, HILTON B

1959 LOVE, j, B*
1959 LOVE, J, B,
1/60 GULBRAHBSEN, R* A,
1960 GULBRANDSEH, R. A,
1961 LOVE? J, B*

1963 LOTSPEICH, F. B*

6-254 
N-43

6-86

N-74
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1964
1964
1964

1966
i P«t.«i

1966

1967
1967

1967

1969

1970

CRESSHAN, E» R, 
GERE, W, C, 
LOVE, J, P,

BROyN, C, ERVIN 

HIRD, JOHN M>

SULBRANDSEN, ROBERT A* 
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G-216 
G-144 
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K-43
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G-130 
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R-223
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TITLE
CORRELATION BETWEEN URANIUH AND P205 IN A COARSE PEBBLF PHOSPHATE DEPOSIT* 
FLORIDA
URAHIUH IN PHOSPHATES-SOUTHEAST PHOSPHATE HINERALOGIC AND PETROLOGIC STUDIES 
(FLA*)
PHQSPHATES-HINERALOGY AND PETROLOGY
yRAHIUH IN PHOSPHATES SNOyDRIFT HOUNTAIN QOADRAN3LE, IDAHO
URANIUH IN PHOSPHATES-GEOLOGY OF DRY VALLEY QUADRANGLE, IDAHO
URAHIUH IN PHOSPHATES-GEOLOGY OF THE JOHNSON CREEK QUADRANGLE, IDAHO
URANIUH IN PHOSPHATES NORTHWEST PHOSPHATE
COMPOSITION OF SOHE URANIUM-BEARING PHOSPHATE NODULES FROM KANSAS SHALES
URANIUH IN PHOSPHATES-NORTHWEST PHOSPHATE
DISTRIBUTION OF URANIUH IN RICH PHOSPHATE BEDS OF THE PHOSPHORIA FORHATION
INTERPRETATION OF DATA ON URANIUH CONTENT OF THE PHOSPHORIA FORMATION
SELENIUH IN THE -HOSPHATIC nEHBERS OF THE PHOSPHORIA FORMATION
URANIUH IN PHOSPHATE-NORTHWEST PHOSPHATE
AIRBORNE RADIOACTIVITY SURVEYS FOR PHOSPHATE IN FLORIDA
FURTHER STUDIES OF THE DISTRIBUTION OF URANIUH IN RICH PHOSPHATE BEDS OF THE
PHOSPHORIA FQRHATION
URANIUH IN PHOSPHATES NORTHWEST PHOSPHATE, FACIES AND OIL POSSIBILITIES IN
THE PHOSPHORIA AND PARK CITY FORHATIONS IN EASTERN UTAH AND SOUTHWESTERN
HYOHING
RARE EARTH-BEARING APATITE OF HINEVILLE, ESSEX COUNTY, N,Y,
A STUDY GF PRECISION OF URAHIUH ANALYSES OF SAMPLES OF THE PHOSFHORIA
FORHATION
SELEHIUH IN THE PHOSPHORIA FORHATION IN IDAHO, UYOHING, UTAH, AND HONTANA,
CABS,]
REHOUING AND RECOVERING FLUORINE FROH WESTERN PHOSPHATE ROCK AND UTILIZING THE
DEFLUQRINATED ROCK
URAHIUH AND PHOSPHATE IN THE GREEN RIVER FORMATION OF MYOHING, [ABSJ
URANIUH AND PHOSPHATE IN THE GREEN RIVER FQRHATION OF yYOHINR, [ABSJ
MINOR ELEMENTS IN PHOSPHORITES OF THE PHOSPHORIA FORMATION, CABS.]
HINOR ELEMENTS IN PHOSPHORITES OF THE PHOSPHORIA FORMATION. TABS,]
VANADIUH AND ASSOCIATED ELEHENTS IN THE PHOSPHORIA FORMATION IN THE AFTON
AREA, WESTERN yYOHING
HINOR ELEHENTS IN BEDROCK? BOIL, AND VEGETATION AT AN OUTCROP OF THE
PHOSPHORIA FORMATION ON SMOHDRIFT fiOUHTAIN, SOUTHEASTERN IDAHO
STRATIGRAPHY AND PFTROLOGV OF THE PERHIAN ROCKS OF SOUTHWESTERN MONTANA
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URANIFEROUS PHOSP-ATIC LAKE BEDS OF EOCENE AGE IN INTERHOUNTAIN BASINS OF
WYOMING AND UTAH
PHOSPHATE DEPOSITS IN THE BASAL BEOS DF THE HAOUOKETA SHALE HEAR DUBUQUE f lO^A
CHEHICAL COMPOSITION OF PHOSPHORITES OF THE PHOSPHORIA FORHATION
USE OF RADIATION AND ELECTRICAL LOGGING IN EXPLORATION AND DFVFLOPHEN! OF
NORTH CAROLINA PHOSPHATE, CABS,3
SOHE COMPOSITIONAL FEATURES OF PHOSPHORITES OF THE PHOSPHORIA FORHATION
VANADIOH AND ASSOCIATED ELEHENTS IN THE PHOSPHORIA FORHATION IN THE AFTON
AREA, WESTERN yYOHING
5EOLOGY OF THE STEWART FLAT QUADRANGLE, CARIBOU COUNTY, IDAHO

iT.' i LuvC. f J * i' *

1D70 MiCU M D
A .' / i. i'C.'liJ:! I W f i .'

1972 NASH, W* P*

1972 NASH, W, P.

+ O17 un: T i r
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  A T- t  

70-16969 THE OCCURRENCE OF ARSENIC AND THE COLOR-CAUSING COMPONENTS IN FLORIDA LAND- 
PEBBLE PHOSPHATE ROCK

70-17954 ARSENIC IN PHOSPHORITE AND APATITE? h REPLY
0-187 HERCURY IN THE PHOSPHORIA FORHATION
73-C8073 APATITE-CALCITE EQUILIBRIA IN CARBONATITESJ CHEHI5TRY OF APATITE FROM IRON 

HILL, COLORADO
G-283 APATITE CHEMISE? AND -HOSPHORUS FUGACITY IN A DIFFERENTIATED IGNEOUS 

INTRUSION
G-234 APATITE CHEMISTRY AND PHOSPHORUS FUGACITY IN A DIFFERENTIATED IGNEOUS 

INTRUSION, TABS,3
73-14433 yAVELLITE AND VARISCITE OF ARKANSAS CABSTR,]

GEOLOGY A«I; ?HOSPHATE [:E-'03HS OF THE PERMIAN ROCKG IN CENTRAL yESTERH MONTANA
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USA 1979 BAUER, C, W»
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USSR 1967 KORNILOV, N, A+

USSR 1967 MAKHLINA, M, KH,
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USSR 1968 IBAYDULLAYEV, N»
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USSR 1968 SMILKSTYN, A» 0,
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Trace Element Chemistrv index

AGI TITLE
77-14722 PROCESSES AFFECTING THE VERTICAL DISTRIBUTION OF TRACE COMPONENTS IN THE 

CHESAPEAKE BAY
76-24530 EQUILIBRIUM A?SORP?I3N OF INORGANIC PHOSPHATE BY LAKE SEDIMENTS, CABS,]
77-14721 A FIELD STUDY OF CHEMICAL BUDGETS FOR A SMALL TIDAL CREEK, CHARLESTON HARBOR, 

S»C,
77-14615 FLUORINE IN PHOSPHATE DEPOSITS
K-75 ORGANIC CARBON AND SELECTED ELEMENT DISTRIBUTION IN THE PHOSPHATIC SHALE

MEMBERS OF THE PERMIAN PHOSPHORIA FORMATION, EASTERN IDAHO AND PARTS OF
ADJACENT STATES

78-02745 ORGANIC GEOCHEMISTRY, INCIPIENT METAMORPHISM, AND OIL GENERATION IN BLACK
SHALE MEMBER? OF PERMIAN PHOSPHORIA FORMATION, WESTERN INTERIOR UNITED STATES,
CABS,] 

G-92 PRELIMINARY REPORT ON CERTAIN METALS OF POTENTIAL ECONOMIC INTEREST IN THIN
VANADIUM-RICH ZONES IN THE MEADE PEAK MEMBER OF THE PHOSPHORIA FORMATION IN
WESTERN WYOMING AND EASTERN IDAHO

78-43345 URANIUM AND PHOSPHATE RESOURCES IN THE COOPER FORMATION OF THE CHARLESTON 
REGION, SOUTH CAROLINA

79-05093 RADIOACTIVITY AND THE BONE VALLEY FORMATION
Q-215 REGIONAL DISTRIBUTION OF SELECTED TRACE ELEMENTS IN THE PHOSPHATIC SHALE

MEMBERS OF THE PHOSPHORIA FORMATION, EASTERN IDAHO AND PARTS OF ADJACENT
STATES, [ABS-]

78-37488 URANIUM AND PHOSPHATE RESOURCES IN THE COOPER FORMATION OF THE CHARLESTON
REGION, SOUTH CAROLINA 

Q-476 IMPACT OF POTENTIA' PHOSPHATE MINING ON THE HYDROLOGY OF OSFOLA NATIONAL
FOREST, FLORIDA 

Q-46 URANIFEROUS PHOSPHATE RESOURCES OF THE WESTERN PHOSPHATE FIELD, CHAP, 3
79-16028 PRELIMINARY ANALYTICAL DATA ON THE MEADE PEAK MEMBER OF THE PHOSPHORIA

FORMATION AT HOT SPRINGS UNDERGROUND MINE, TRAIL CANYON TRENCH AND CONDO
UNDERGROUND MINE, SOUTHEASTERN IDAHO

S-42 COMPOSITION AND ORIGIN OF PHOSPHORITE DEPOSITS OF THE BLAKE PLATEAU 
S-148 APATITE AND HORNBLENDE REE DISTRIBUTION COEFFICIENTS IN A MAFIC DACITE AND

IMPLICATIONS FOR THE ROLE OF APATITE FRACTIONATION IN THE GENESIS OF SILICEOUS
ROCKS, CABS,]

T-12 ANALYSIS OF MONAZITE, ZIRCON, AND APATITE FROM THE SOUTHEASTERN PIEDMONT 
S-370 URANIUM IN LOWER PROTEROZOIC, APATITE-BEARING ROCK OF EAST-CENTRAL MINNESOTA,

(ABS,) 
0-146 RARE ELEMENTS IN THE CRETACEOUS PHOSPHORITES AND PHOSPHATIZED FORMATIONS IN

THE KUL'DZUK-TAU MTS, (KYZYL-KUM) 
68-06335 DISTRIBUTION OF PHOSPHORUS IN CAMBRO-ORDOVICIAN SEDIMENTS OF THE SARY DZHAZ

RIVER BASIN, CENTRAL TIEN SHAN 
70-20529 THE GEOCHEMISTRY OF PHOSPHORUS IN MARINE SEDIMENTARY MANGANESE DEPOSITS
68-09195 FACTORS CONTROLLING DISTRIBUTION OF PHOSPHORUS IN THE SILICEOUS IRON FORMATION 

OF THE BELOZERO IRON ORE REGION
69-12405 PETROGRAPHIC TYPES AND CHEMICAL COMPOSITION OF MESOZOIC PHOSPHORITES IN THE 

MOSCOW REGION
68-16907 THE DISTRIBUTION OF PHOSPHORUS IN RIPHEAN AND CAMBRIAN BASIC EXTRUSIVES OF THE 

ALTAI-SAYAN FOLDED REGION
69-20049 GENETIC SIGNIFICANCE OF THE STRONTIUM CONTENT OF KHOPER PHOSPHORITES 
69-25164 THE DISTRIBUTION OF RARE ELEMENTS IN VARIOUS TYPES OF PHOSPHATIZED FOSSIL BONE 

IN THE LOWER TERTIARY DEPOSITS CF THE KYZYLKUM HILLS
68-11508 PATTERNS OF PHOSPHORUS DISTRIBUTION IN SILICEOUS IRON FORMATION OF THE 

BELOZERKA IRON-ORE FIELD
69-16792 DISTRIBUTION OF PHOSPHORUS IN THE RIPHAEAN AND CAMBRIAN MAFIC EXTRUSIVES OF

THE ALTAY-SAYAN FOLDED BELT 
69-15692 APATITE OF THE VISHNEVOGORSK ALKALIC MASSIF AND TYPES OF APATITE

MINERALIZATION
69-15724 APATITE OCCURRENCES IN NORTHEASTERN USSR
70-12491 GEOLOGIC STRUCTURE AND APATITE RESOURCES OF THE SYNNYR ALKALIC MASSIF 
70-11033 RARE-EARTH ELEMENTS IN LOWER PROTEROZOIC FORMATIONS
69-20013 GOLD CONTENT OF MESOZOIC NODULAR PHOSPHORITES IN THE RUSSIAN PLATFORM
70-05364 SOLD IN MESOZOIC NODULAR PHOSPHATE DEPOSITS OF THE RUSSIAN PLATFORM 
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1970 GRYAZHOV. V, I,
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1971 IKOSHVILI, D, V,
1971 IKOSHVILI, D, V,
1971 VAN, A* V,

1971 YASYREV, A* P.

1972 KHOLODCV, V, N*
1972 KHOLOBOV, V, N,
1973 GORBUNOVA. L, L
1973 GRIGQR'YEV, N> A,
1973 GUREVICH, B, G,

1973 KHOLODOV? V, N*
1973 KHOLODOV, V> N>

1973 KHOLOB3V, V, N,

1973 KQVALENKG, D. N,
1973 KOVALENKO, D, N,
1973 KOVnLENKO, D, N,
1974 HINEYEV, D, A,
1975 GLAGCLEVA, M, A.
1975 KARPOVA? H, I*

1975 KOZLOV, A* A,
1975 KOZLOV, A* A,
1975 LAUBENBAKH, A, L

1976 AFANAS'YEV, G, B,
1976 BERZINA, I, G,
1976 CHALYSHEV, V, L
1976 KHOLODCV, V* N,
1976 LAZUR, 0, G>

1976 ZHORAVLEVA, L> N,

1977 FAIZULLIN, R, M f

1977 VABILENKO, V, B*

1978 BERZINA, L G,

1978 BERZINA,LG»

1978 KOGARKO, L, N,
-:o"?o vn?i nn A A
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1979 FRQLOV, V»A.

1979 ZYKOV, N,A,

1968 SANTAHARIA, F*

1975 RODRIGUEZ, S. E,
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ART T 7"^ E
71-14282 DISTRIBUTION OF TRACE ELEMENTS IN SIBERIAN PHOSPHORITES
70-21183 8EOCHEHISTRY OF PHOSPHORUS IN HARINE-SEBIHENTARY MANGANESE-BEARING DEPOSITS
74-36000 COMPOSITION, GENESIS AND SECONDARY MINERALIZATION OF SOCKS OF THE KURGANSKAYA

SUITE? SOUTHERN KAZAKHSTAN
71-22375 CHARACTERISTICS OF PHOSPHATES FROH THE ALLUVIAL SEDIMENTS OF THE UPPER DNIEPER
71-26254 RELATIONS AND CONCENTRATIONS OF TRACE ELEMENTS IN PHOSPHATES FROM BLACK SHALES
72-30417 PHOSPHORUS IN ORES OF THE CHIATURA MANGANESE DEPOSIT
72-30463 PHOSPHORUS IN THE ORES OF THE CHIATURA MANGANESE DEPOSIT
73-04020 NATURE OF THE PHOSPHATE MINERALIZATION OF THE COAL-BEARING ROCK SERIES IN THE

KUZNETSK BASIN
74-11287 NODULAR PHOSPHORITES FROH THE RUSSIAN PLATFORH, INTERHEDIATE COLLECTORS OF

GOLD DURING PLACER FORMATION
73-19971 BEHAVIOR OF RARE EARTHS DURING THE UEATHERING OF PHOSPHORITES IN KARATAU
74-31381 BEHAVIOR OF THE RARE EARTHS DURING WEATHERING OF THE KARATAU PHOSPHORITES
76-40619 CHEMICAL COHPOSITION OF HESOZOIC PHOSPHORITES OF THE RUSSIAN PLATFORH
74-03701 FORHS OF BERYLLIuH IN PHOSPHORITES
74-11962 PHOSPHORUS IN BAUXITE-RICH DEPOSITS OF THE BOKSONSK DEPOSIT IN EASTERN SAYAN,

[ABSTR*
73-31918 FACIES AND PALEOGEDGRAPHY OF VANADIUM AND PHOSPHORUS ORE FORMATION IN KARA TAU
74-09204 DISTRIBUTION OF 'RACE ELEMENTS IN THE KURUHSAK-CHULAKTAU DEPOSITS OF KARA-TAU,

KAZAKHSTAN
74-37650 TRACE-ELEMENT DISTRIBUTION IN THE KURUHSAK-CHULAKTAU DEPOSITS OF KARATAU IN

KAZAKHSTAN
74-11844 BOLD CONTENT IN PHOSPHORITES OF THE UKRAINE
74-20866 GOLD CONTENT OF PHOSPHORITE-BEARING FORMATIONS IN THE UKRAINE
74-21224 GOLD CONTENT OF PHOSPHORITE-BEARING FORMATIONS IN THE UKRAINE
76-29601 EXOGENE COMPLEX RARE METAL DEPOSITS
77-32097 GEOCHEMISTRY OF TRACE ELEMENTS IN SEDIMENTS OF THE CENTRAL CASPIAN SEft
77-42979 HINERALOGICAL FEATURES OF PHOSPHORITES DEPOSITED IN THE EAST OF THE EUROPEAN

PART OF THE USSR ANB URALS
77-20796 ON THE DISTRIBUTION OF URANIUH IN THE PHOSPHORITES OF THE RUSSIAN PLATFORH
77-26026 ON THE DISTRIBUTION OF URANIUM IN THE PHOSPHORITES OF THE RUSSIAN PLATFORM
76-17887 THE NATURAL DISTRIBUTION OF RADIOACTIVE ELEMENTS IN PHOSPHORITES AND THEIR USE

IN THE EXPLORATION OF PHOSPHATE RAy MATERIALS IN SIBERIA
78-07492 APATITE IN THE NORTHERN CAUCASUS
78-12678 URANIUH DISTRIBUTION IN NODULAR PLATFORH PHOSPHORITES
"7-18408 RHYTHMIC SUCCESSION OF FLYSCH AND MOLASSE
77-21846 THE GECCHEHISTRY OF HINOR ELEMENTS IN PHOSPHORITE FORMATIONS
7-29087 DISTRIBUTION PATTERNS AND CONDITIONS OF FORMATION OF THE AKTYUBINSK NODULAR

PHOSPHORITES
"8-01868 GEOCHEMISTRY OF RARE AND RADIOACTIVE ELEMENTS IN APATITE-MAGNETITE ORES IN

ALKALI-ULTRABASIC COMPLEXES
"9-11080 NEU DATA ON THE MATERIAL COMPOSITION ftND PROLEHS OF THE GENESIS OF THE

APATITE-CARONATE ORE OF THE SELIODAR DEPOSIT (CENTRAL ALDAN REGION)
79-11082 PAIRED NONLINEAR REGRESSION OF P205 yiTH TRACE ELEMENTS IN ROCKS 3F THE

CARBONATE AND CHLORIDE COMPLEXES OF SELIGDAR
Q-50 DISTRIBUTION OF BORON AND URANIUM IN THE PHOSPHATIC CONCRETIONS OF THE

AKTYUBINSK BASIN
8-346 BORON AND URANIUH DISTRIBUTION IN CONCRETIONARY PHOSPHORITES OF THE AKTYUBINSK

BASIN
79-07198 STRONTIUM FRACTIONAnDN DURING THE FORMATION OF APATITE DEPOSITS, CABS, 3
78-40S33 SOME CHARACTERISTICS OF THE RELATION BETyEEN URANIUM AND THE PHOSPHATE OF

NODULAR PHOSPHORITES OF THE RUSSIAN PLATFORH
Q-497 RADIOACTIVE ELEMENTS IN PHOSPHATE-AND APATITE-BEARING ROCKS FROH SIBERIA AND

THE FAR EAST REGION OF USSR
Q-498 ON THE RADIOACTIVITY OF AL8IAN AND LOWER CENOHANIAN PHOSPHATE ROCKS AH)! ORES

FROM THE ORSHANSKAJA DEPRESSION AND ADJACENT REGIONS
69-25932 DETERMINATION OF TRACE ELEMENTS III VENEZUELAN PHOSPHORITES BY ATOMIC

ABSORPTION SPECTRGPHOTGHETRY
78-46385 APPLICATION OF GEOCHEHICAL EXPLORATION OF SOILS TO THE SEARCH FOR AND

DELINEATION OF PHOSPHATE BODIES IN THE SOUTHEASTERN REGIOH OF FALCON
07 /.
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1979 ROSENBLUM, SAM
1973 BERGE, JOHN W,

1979 ROSENBLUM, SAM
1973 LEFELD, JERZY

1971 ASSERETO, R,

1973 SUESS, ERWIN,

1980 MATSUBARA, S,

1966 FOURNIE, LOUIS,

1959 HAMILTON, E: L»

1964 SOUGY, J,

AGI
0-157

C-283

H-622

n. t?i
V A/1

S-85

R-17
R-192
76-01741
3-407
S-45

T-49

68-0192?

72-07883
p_n^ n jLu

R-43

?in *n-7n4 
/v iu-Jiii
A-05
70-05774
70-05813

70-05B29
Q-387
71-19169

R-75

78-21973

H-630

Q-411
74-18988

M-156
74-04293

G-386

74-06146

S-241

68-12805

L-132

0-303

TITLE
PETROLOGY OF SILICEOUS ROCKS IN THE MISHASH FORMATION (NEGEV, 
ISRAEL)
STABLE ISOTOPES, CHEMISTRY AND PETROLOGY OF CARBONATE CONCRETIONS 
(MISHASH FORMATION, ISRAEL)
THE PETROGRAPHY OF ISRAELI PHOSPHORITES AS RELATED TO THEIR 
BENEFICIATION
PETROLOGY, GEOCHEMISTRY, AND ENVIRONMENTS OF DEPOSITION OF THE 
MISHASH CHERT FORMATION IN ISRAEL, [ABS»] 
PHOSPHATE PELOIDS FROM THE NEGEV PHOSPHORITES - DESCRIPTION AND 
SIGNIFICANCE
THE PETROGRAPHY AMD BENEFICIATION OF NEGEV PHOSPHATES 
A SURVEY OF PHOSPHATE DEPOSITS IN ISRAEL 
THE SENONIAN MAASTRICHTIAN STRATA IN GALILEE 
THE GEOCHEMISTRY OF THE NORTHERN AND CENTRAL NEGEV PHOSPHORITES 
THE PETROGRAPHY OF ISRAELI PHOSPHORITES AS RELATED TO THEIR 
BENEFICIATION
DEPOSITIONAL ENVIRONMENTS OF THE SENONIAN CHERT, PHOSPHORITE AND 
OIL SHALE SEQUENCE IN ISRAEL AS DEDUCED FROM THEIR ORGANIC MATTER 
COMPOSITION
INVESTIGATION OF PHOSPHATIC MINERALIZATION IN EASTERN SICILY AND 
COMPARATIVE EVALUATION OF PROSPECTING METHODS 
PHOSPHATE ROCK FROM MONTE PADERNO NEAR BOLOGNA 
V, TYPE SECTION FOR LATE CRETACEDUS-PALEOCENE GEOMAGNETIC RESERSAL 
TIME SCALE 
I, LITHOSTRATIGRAPHY AND SEDIMENTOLOGY

MIOCENE PHOSPHATE DEPOSITS IN THE SALENTINE PENINSULA, APULIA
PHOSPHATE
THE URANIFEROUS PHOSPHORITES IN JAPAN
URANIFEROUS PHOSPHATE DEPOSITS IN THE MNAO DISTRICT, IKHIKAWA
PREFECTURE
URANIFEROUS PHOSPHORITE IN THE TSUKUMI LIMESTONE, OITA PREFECTURE
THE PECULIAR PHOSPHATE AND COPPER DEPOSITS IN NOTO PENINSULA
FACTORS CONTROLLING THE DEPOSITION OF SOME PHOSPHATE BEARING
STRATA FROM JORDAN
REPORT ABOUT! 1» TWO MONTHS OF FIELD WORK IN 1973 IN JORDAN, 2,
THE RESULTS OF GEOLOGIC WORK DURING THE PERIOD FROM JAN»TO AUG,
1973
THE GENESIS OF MARINE SEDIMENTARY PHOSPHATE DEPOSITS IN AL HASA,
WEST-CENTRAL JORDAN
FORAMINIFERA FROM THE MAASTRICHTIAN PHOSPHATE-BEARING STRATA OF EL
HASA, JORDAN
THE BAMBUTA PHOSPHATE DEPOSIT, LIBERIA-A RECONNAISSANCE REPORT
THE GCOLOGY AND ORIGIN OF THE PRECAMBRIAN GOE RANGE IRON FORMATION
AND ASSOCIATED METASEDIMENTS
THE BAMBUTA PHOSPHATE DEPOSIT, LIBERIA-A RECONNAISSANCE REPORT
EXPLORATION FOR PHOSPHORITES CONDUCTED BY POLISH GEOLOGISTS IN
NORTHERN LYBIA
SEDIMENTOLOGY OF THE PRE-CENOMANIAN FORMATIONS OF THE JEBEL
GHARIAN, LIBYA
INTERACTION OF ORGANIC COMPOUNDS WITH CALCIUM CARBONATE! II,
ORGANO-CARBONATE ASSOCIATION IN RECENT SEDIMENTS
BARITE AND CARBONATE-APATITE CONSTITUTING FOSSIL DINOSAUR BONE IN
SANDSTONE FROM PERIVOTRA, MADAGASCAR
PRELIMINARY DATA ON PHOSPHATE RESEARCH IN MADAGASCAR

LOWER EOCENE PHOSPHATIZED GLOBIGERINA OOZE FROM SYLVANIA GUYOT

LES FORMATIONS PALEOZOIQUES DU ZEMMOUR NOIR (MAURITANIE 
SEPTENTRIONALE); ETUDE STRATISRAPHICUE, PETROGRAPHIQUE ET 
PALEONTOLDGIQUE



COUNTRY
MEXICO
MEXICO

MEXICO

MEXICO

MEXICO

MEXICO

MEXICO
MEXICO
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MICRONESIA
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MONGOLIA
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MONGOLIA

MONGOLIA

MONGOLIA

MONGOLIA+USSR

MOROCCO

MOROCCO

MOROCCO

MOROCCO
MOROCCO

MOROCCO
MOROCCO

MOROCCO

MOROCCO

MOROCCO

MOROCCO

MOROCCO

MOROCCO

PERIOD

CRETACEOUS

JURASSIC

JURASSIC

JURASSIC

JURASSIC
QUATERNARY
TERTIARY

QUATERNARY

CAMBRIAN
CAMBRIAN

PRECAMBRIAN+
CAMBRIAN
PRECAMBRIAN+
CAMBRIAN
PRECAMBRIAN+
CAMBRIAN
CAMBRIAN

YEAR AUTHOR
1970 BRIONES GARCIA, A,
1980 JAHNKE, R,

1976 HART, A, U,

1955 VAN VLOTEN, ROGER

1956 BONET, F,

1956 ROGERS, C, L,

1961 RODGERS
1967 D'ANGLEJAN, B, F,
1?76 APPLEGATE, S, P,

1937 ASO, YAWATA

1978 VEEH, H, H,

1970 ZAYTSEV, N, S,
1980 GUREVITCH, B,G,
1967 DONOV, N, A,
1973 ILYIN, A, V,

1971 ILYIN, A, V,

1979 ZAITSEV, N,S,

1981 ILYIN, A,V,

1977 TATARINOV, L, P,

1923 JOLEAUD, L,

1935 ARAMBOURG, C,

1936 ARAMBOURG, C,

1948 VISSE, L,
1951 BOUREAU, ED,

1954 SALVAN, H,
1957 SALVAN, H,

1958 SALVAN, H,

1966 LETHUAIRE, R,

1975 BRASSENS, A,

1976 MOODY, R, T, J,

1977 EL MOUNTASSIR, M,

1979 BOUJO, A,

AGI
78-27547
S-ll

77-0256C

H-559

N-17

R-185

H-514
71-33927
77-02508

A-04

78-30429

74-35715
S-405
68-05971
75-05864

74-11267

Q-563

S-288

78-45870

1-94

1-11

1-12

J-108
N-18

N-190
N-185

N-186

68-01810

77-41070

78-23201

Q-99

Q-468

TITLE 
78-27547 MARINE PHOSPHORITES IN EASTERN COAHUILA

CURRENT PHOSPHORITE FORMATION IN MEXICAN CONTINENTAL SHELF
SEDIMENTS 

77-0256C STRATIGRAPHY AND STRUCTURE OF SIERRA HFRMOSA QUADRANGLE, ZACATECAS
AND SAN LUIS POTOSI, MEXICO
GEOLOGY OF THE BORDER REGION BETWEEN COAHUILA AND ZACATECAS,
MEXICO
FAUNA DE RADIOLARIOS EN LAS FOSFORITAS JURRASICAS DE LA SIERRA
MADRE DE SANTA ROSA, ZACATECAS
GENERAL GEOLOGY AND PHOSPHATE DEPOSITS OF THE CONCEPCION DEL ORO
DISTRICT, ZACATECAS, MEXICO

H-514 GEOLOGY, PHOSPHATE DEPOSITS, CONCEPCION BEL ORQ DIS?, MEXICO 
71-33927 ORIGIN OF MARINE PHOSPHORITES CFF SAJA CALIFORNIA, MEXICO
77-02508 CORRELATION OF FOSSILFEROUS UPPER GLIGOCENE OR LOWER MIOCENE

SECTIONS AT SAN TELMO POINT AND ARROYO GUADALUPE, BAJA CALIFORNIA 
SUR, MEXICO, AND A POSSIBLE NEW PHOSPHATE SOURCE 
A PRELIMINARY STUDY OF THE PROPERTIES AND FORMATION OF PHOSPHATE 
DEPOSITS ON TOBI ISLAND

78-30429 URANIUM-SERIES DATING OF INSULAR PHOSPHORITE FROM EBON ATOLL,
MICRONESIA

74-35715 THE HOBSO GOL PHOSPHATE BASIN! MONGOLIA 
S-405 LITHOSENIC TYPES OF KHUBSUGUL PHOSPHORITES 
68-05971 THE CAMBRIAN PHOSPHORITES OF THE MONGOLIAN PEOPLE'S REPUBLIC 
-05864 THE KHUBSUOUL PHOSPHATE-BEARING BASIN) THE JOINT SOVIET-MONGOLIAN

SCIENTIFIC-RESEARCH GEOLOGICAL EXPEDITION 
74-11267 CONNECTION BETWEEN DOLOMITE AND PHOSPHORITE FORMATION IN THE

KHUBSUGUL PHOSPHORITE BASIN 
Q-563 THE HUBSUGUL PHOSPHORITE-BEARING BASIN, CABS,]

S-288 PRIMARY, BEDDED, STRUCTURELESS PHOSPHORITE OF THE KHUBSUGUL BASIN,
MONGOLIA 

78-45870 CONODONTS(?) AND PHOSPHATE PROBLEMATICS IN THE CAMBRIAN OF
MONGOLIA AND SIBERIA
LES PHOSPHATES DU MAROC, STRATIGRAPHIE ET PETROGRAPHIE DE LA
REGION DES OULAD-ABDOUN (MARGC CENTRAL)
NOTE PRELIMINAIRE SUR LES VERTEBRES FOSSILS DES PHOSPHATES DU
MAROC
NOUVELLES OBSERVATIONS SUR LES FAUNES ET LA STRATIGRAPHIE DES
PHOSPHATES DU MAROC
CONTRIBUTION A L'ETUDE PETROGRAPHIQUE DES PHOSPHATES MAROCAINS
PTEROCARPOXYLON ARAMBOURGII N, GEN,, N* SP,, BOIS SILICIFIE DE
LESUMINOSEAE PAPILIONEAE DECOUVERT DANS LES PHOSPHATES YPRESIENS
DE KHOURIBGA (MAROC)
LES INVERTEBRES FOSSILES DES PHOSPHATES MAROCAINS
LES RAPPORTS ENTRE LES FACTEURS TECTONIQUES ET LA SEDIMENTATION
PHOSPHATEE DANS LES SISFMENTS MAROCAINS
TETRATO'OGIE ET VARIATIONS INDIVIDUELLES CHEZ LES MOLLUSQUES DE LA
SERIE PHOSPHATEE MAROCAINE ET LES THERSITEIDAE EN PARTICULAR 

68-01810 OUTCROPPING PHOSPHATES; PRACTICAL INVESTIGATION METHOD FOR
RESIDUAL ACCUMULATIONS 

77-41070 EVIDENCE OF TWO TYPEE OF !MTER AND OF TWO LOCALIZATIONS OF THE
IONS CO ) IN THE PHOSPHATIC MATERIAL OF A MOROCCAN

MOROCCO
SedimentLoloGY inde;

1979 PREVOT, 1

SEDIMENTARY PHOSPHATE 
78-23201 THE DISCOVERY OF A LARGE PELOMEDUSID TURTLE FROM THE PHOSPHATES OF

MOROCCO
LA ZONE RUBEFIEE DE SIDI DAHOUi; ALTERATION ME1ERORIQUE DU
PHOSPHATE DE CHAUX DES OULED ABDOUN (MAROC) 

Q-468 AN EXAMPLE OF A PHOSPHATE SEDIMENTATION CONTROLLED BY UPLIFT AND
SUBSIDENCE MOVEMENTS IN THE MOROCCAN NORTHERN GULF (OULAD ABDOUN-
GANNTOUR) 

Q-409 UNE CORRESPONDACE ENTRE LE CONTENU PALYNOLOGIQUE ET LA COMPOSITION



COUNTRY PERIOD YEAR AUTHOR

MOROCCO

HOROCCG

	1980 MCARTHUR, J, M, 

CRETACEOUS 1924 BEPERET CH, 
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1975 BOUJ3, A,
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VILAKD, J, C, 

LUCAS, J,
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NEPAL
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LEEWARD
ANTILLES
NETHERLANDS*
LEEWARD
ANTILLES
NEW CALEDONIA

NEW ZEALAND
NEW ZEALAND

NEW ZEALAND
NEW ZEALAND
NEW ZEALAND

NEW ZEALAND

NEW ZEALAND
NEW ZEALAND

NEW ZEALAND
NEW ZEALAND

PALEOZOIC
TERTIARY

TERTIARY

QUATERNARY*
TERTIARY

PERMIAN

TERTIARY
TERTIARY

1971 SUMMERHAYES, C» P,

1977 ROGERS, J,

1977 SCRANTON, M, I,
1975 PRICE, N* B<
1979 CALVERT, S,E,
1981 BREMNER, J,M,

1981 BREMNER, J,M,
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1973 KAZITSYN, YU, V,
1980 BASHYAL, R,P+
1980 TATER, J»M»
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1980 TEN HAVE, A,
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1975 ANGLADA, R,

1952 REED, J,J,
1962 CULLEN, D, J,

1964 MORRIS, R, M,
1965 CULLEN, D, J,
1968 WATTERS, W, A,

1974 KARNS, A, W,

1975 GLASBY, G, P,
1980 SMALE, D»

1968 ROUSE, J* E,
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NEW ZEALAND TERTIARY 1969 KENNETT, J. P,

AGI TITLE
MINERALOGIQUE ET CHIMIQUE D'UNE SERIE PHOSPHATEE SEDIMENTAIRE
(GANNTOUR, MAROC) 

S-39 POST-DEPOSITIONAL ALTERATION OF THE CARBONATE-FLUORAPATITE PHASE
OF MOROCCAN PHOSPHATES 

1-51 SUR UNE FnUNE SCNONIENNE DE MOSASAURIENS ET DE CROCODILIENS A LA
BASE DES COUCHES PHOSPHATEES DE MEL GOU (MAROC OCCIDENTAL) 

1-50 LES PHOSPHATES DE MELGOU (MAROC) ET LEUR FAUNE DE MOSASAUSIEHS ET
DE CROCODILLIENS 

69-15857 NEW DATA ON CRETACEOUS AND EOCENE PHOSPHATIC SEDIMENTS FROM THE
GANNTOUR DEPOSIT 

79-04959 COMPARISON OF DATA FROM CRETACEOUS OUTCROPS IN THE MOROCCO COASTAL
AREA AMD FROM DEEP SEA DRILLING PROJECT SITES! STRATIGRAPHY,
PALEOENVIRONMENT, AND SUBSIDENCE AT A PASSIVE CONTINENTAL MARGIN 

S-37 BEHAVIOR OF SOME TRACE ELEMENTS IN PHOSPHATIC SEDIMENTARY
FORMATIONS 

Q-425 LE GISEMENT DE PHOSPHATE CRETACE-EOCENE DES GANNTOUR (MAROC
ORIENTAL); MORPHOLOGIE ET MOBILITE DU FOND, POLARITES
FACIOLC3IQUES ET GEOCHIMIQUES, CONSEQUENCES ECONOMIQUES 

Q-367 PRESENCE D'HORIZONS PHOSPHATES A LA BASE DE L'lNFRACAMBRIEN

S-38 DIFFERENT ASPECTS OF PHOSPHORITE WEATHERING

PHOSPHATE DEPOSITS ON THE NORTHWEST AFRICAN CONTINENTAL SHELF AND
SLOPE [ABSTR,]
SEDIMENTATION ON THE CONTINENTAL MARGIN OFF THE ORANGE RIVER AND
THE NAMIB DESERT
METHANE PRODUCTION IN THE WATERS OFF WALVIS BAY
THE GEOCHEMISTRY OF PHOSPHORITES FROM THE NAMIBIAN SHELF
ENVIRONMENT OF PHOSPHORITE DEPOSITION OFF NAMIBIA
SHELF MORPHOLOGY AND SURFICIAL SEDIMENT OFF CENTRAL AND NORTHERN
SOUTH WEST AFRICA (NAMIBIA)
MAJOR LITHOFACIES OF THE NAMIBIAN CONTINENTAL MARGIN, [ABS,]
OCEAN ISLAND AND NAURU? THEIR STORY
OLD PHOSPHORITE OF THE NEPAL HIMALAYAS
GONDWANA TYPE OF FORMATION WITH PHOSPHATIC ROCKS IN S,E, NKPAL
OCCURRENCES OF PHOSPHATIC ROCKS IN NEPAL
ANCIENT PHOSPHORITES OF THE NEPAL HIMALAYAS
ALTERATIONS IN GUANO-PHOSPHATES--A STUDY 3F PHOSPHATE-CARBONATE
DIAGENESIS ON CURACAO, NETHERLANDS ANTILLES, CARIBBEAN SEA, [ABS,]

ALTERATIONS IN GUANO PHOSPHATES AND MIC-PLIOCENE CARBONATES OFF 
TABLE MOUNTAIN SANTA BARBARA, CURACAO

SLOWED-DOWN SEDIMENTATION AND SUBMARINE DIAGENESIS SOUTHEAST OF
NEW CALEDONIA (DOLOMITISATION, FERRUGINISATION, PHOSPHnTISATION)
SEDIMENTS FROM THE CHATHAM RISE, PART 1! PETROLOGY
THE SIGNIFICANCE OF A GLACIAL ERRATIC FROM THE CHATHAM RISE, EAST
OF NEW ZEALAND
SEDIMENTS OF CHATHAM RISE
AUTOCHTHONOUS ROCKS FROM THE CHATHAM RISE, EAST OF NEW ZEALAND
PHOSPHORITE AND APATITE OCCURRENCES AMD POSSIBLE RESERVES IN NEW
EALANB AND OUTLYING ISLANDS 

SUBMARINE PHOSPHORITE DEPOSITS OF CHATHAM RISE NCAR NEW ZEALAND
ABSTR,]

MARINE MINING IN NEW ZEALAND 
PHOSPHORITE INTRACLASTS IN TORLESSE SANDSTONES AND CONGLOMERATES,
iOLrH CANTEBURY
PHOSPHORITE FROM THE CHATHAM RISE SEDIMENTS 
PHOSPHORITE AND APATITE OCCURRENCES AND POSSIBLE RESERVES IN NEW 
ZEALAND AND OUTLYING ISLANDS 
FORAMINIFERAL EVIDENCE FOR A PRE-MIDDLE EOCENE AOE OF THE CHATHAM
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?ESU
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PERU+CHILE

PERL'tCHILE

PERU+CHILE

DERU+CHILE

PERU+CHILE
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PERU+CHILE
PHILIPPINES

PERIOD

TERTIARY

TERTIARY

TERTIARY

TERTIARY

TERTIARY

TERTIARY

TERTIARY

CAMBRIAN
CAMBRIAN
PALEOZOIC

JURASSIC

QUATERNARY

TERTIARY
TRIASSIC+
JURASSIC

QUATERNARY

QUATERNARY

QUATERNARY

YEAR AUTHOR

4O7r RIACDV C p
Jk/y^f UUIItJl't* U* Ft

1977 CULLEN, D» J+

1977 CULLEN, D, J,

^373 rn!!rM n :j.;j LrL' L.ui»; L'tu*

1?79 CULLEN, DAVID J»

1979 FORDYCE, R,E,

1980 CULLEN, D, J,

1967 SPJELDNAESf N»

1862 HAGUE, J, D,
1968 WARIN, 0, N,
1977 BHATTI, N,A,

1977 TAYYAB ALI, S,
1979 BHATTI, N,A,
1980 ASRARULLAH
1972 LATIF, M, A,

1961 CHENEY, T, M,
1977 COWLES, T, J,
1978 MCCLELLAN, G, H,

1979 CHENEY, T, M,

1981 SUESS, ERWIN

1982 MCARTHUR, J,M,

1982 MCARTHUR, J,M,
1960 GROSE, L» T,

1980 BURNETT, W» C,

1975 MANHEIM, FRANK
1972 SZEKELY, T»S,

1974 BURNETT, WILLIAM C,

1977 BURNETT, W, C»

1978 BURNETT, W» C,

1981 SAND5TROM, M,

1973 BURNETT, W, C,

1979 BURNETT, W, C,

193C BURNETT, WILLIAM C,
1966 SHELDDN, R, P»

AGI

76-21243

G-392

G-393

3-439

Q -569

0-230

S-43

M-206

R-173
R-188
78-10414

78-10412
Q-560
S-200
72-18894

0-59
0-4 it 
11 iUi

3-189

H-609

S-313

S-317

S-318
R-222

R-119

75-28792
Q-A07

74-20557

77-32009

Q-67

S-162

R-116

R-118

S-78
K-137

RISE, NEW ZEALAND
SEQUENTIAL DEPOSITION OF AUTHIGENIC MARINE MINERALS AROUND NEW
ZEALAND! PALEOENVIRONMENTAL SIGNIFICANCE
THE DISTRIBUTION OF SUBMARINE PHOSPHORITE DEPOSITS ON CENTRAL
CHATHAM RISE, EAST OF NEW ZEALAND, 1» SURFACE DISTRIBUTION FROM 
UNDERWATER PHOTOGRAPHS
THE DISTRIBUTION OF SUBMARINE PHOSPHORITE DEPOSITS ON CENTRAL
CHATHAM RISE, EAST OF NEW ZEALAND, 2, SUB-SURFACE DISTRIBUTION
FROM CORES
DISTRIBUTION, COMPOSITION, AND ORIGIN OF PHOSPHATE NODULES FROM
THE CHATHAM RISE
SUBMARINE PHOSPHORITE DEPOSITS ON CHATHAM RISE, EAST OF NEW
ZEALAND, [ABS,]
A MIOCENE ZIPHOID WHALE (ODONTOCETM CETACEA) FROM CENTRAL CHATHAM
RISE, EAST GF MEW ZEALAND
DISTRIBUTION, COMPOSITION AND AGE OF SUBMARINE PHOSPHORITES ON
CHATHAM RISE, EAST OF NEW ZEALAND
FOSSILS FROM PEBBLES IN THE BISKOPASEN FORMATION IN SOUTHERN
NORWAY
ON THE PHOSPHATIC GUANO ISLANDS OF THE PACIFIC OCEAN
DEPOSITS OF PHOSPHATE ROCKS IN OCEANIA
PHOSPHATE DEPOSITS OF THE KAKUL AREA, HAZARA DISTRICT, NORTH WEST
FRONTIER PROVINCE IN PAKISTAN
PHOSPHATE DEPOSITS OF PAKISTAN
HAZARAH PHOSPHATE DEPOSITS - PAKISTAN, CABS,]
PHOSPHATE, POTASH AND NATURAL GAS OCCURRENCES IN PAKISTAN
AN OCCURRENCE OF PALAEOZOIC PHOSPHATE ROCK IN HAZARA DISTRICT,
WEST PAKISTAN
GEOLOGY OF PHOSPHATE DEPOSITS IN THE WESTERN SECHURA DESERT PERU
BIOLOGICAL CONSEQUENCES OF THE 1975 EL NINO
SECHURA PHOSPHATE DEPOSITS, THEIR STRATIGRAPHY, ORIGIN, AND
COMPOSITION OF THE APATITES
SECHURA PHOSPHATE DEPOSITS, THEIR STRATIGRAPHY, ORIGIN, AND
COMPOSITION
PHOSPHATE REGENERATION FROM SEDIMENTS OF THE PERU CONTINENTAL
MARGIN BY DISSOLUTION OF FISH DEBRIS
OFFSHORE PERUVIAN PHOSPHORITE! A REAPPRAISAL OF ITS AGE AND
GENESIS
MICROPALAEONTOLOGY OF OFFSHORE PERUVIAN PHOSPHORITE
THE VANADIFEROUS AND PHOSPHATIC SEDIMENTS IN THE ICHPACHIMINA
AREA, DISTRICT OF SINCOS
U-SERIES, OCEANOGRAPHIC, AND SEDIMENTARY EVIDENCE IN SUPPORT OF
CONTEMPORARY FORMATION OF PHOSPHATE NODULES OFF PERU
MARINE PHOSPHORITE FORMATION OF7 PERU
STRATIGRAPHY OF THE CARBONATE, BLACK SHALE, AND PHOSPHATE OF THE
PUCARA GROUP (UPPER TRIASSIC-LOWER JURASSIC), CENTRAL ANDES, PFRU
ORIGIN OF PHOSPHORITE FROM THE CONTINENTAL MARGINS OF PERU AND
CHILE [ABSTR,]
GEOCHEMISTRY AND ORIGIN OF PHOSPHORITE DEPOSITS FROM OFF PERU AND
CHILE
CONTEMPORARY FORMATION OF SEA-FLOOR PHOSPHATE DEPOSITS OFF PERU
AND CHILE! REVIEW OF THE EVIDENCE, [ABS,]
HYDROCARBON DIAGENESIS IN SEDIMENTS AND PHOSPHORITE NODULES FROM
THE PFRU+CHILE MARGIN! PRELIMINARY RESULTS
INORGANIC APATITE FORMATION ON THE CONTINENTAL MARGINS OF PERU AND
CHILE, [ABS,]
ENVIRONMENT OF DEPOSITION OF MARINE PHOSPHATE DEPOSITS OFF PERU
AND CHILE, [ABS,]
APATITE - GLAUCONITE ASSOCIATIONS OFF PERU AND CHILE
APPRAISAL OF THE REPUBLIC OF THE PHILIPPINES FOR MARINE PHOSPHATE
CEPOSITS



COUNTRY
PHOENIX
ISLANDS
POLAND

POLAND

POLAND

POLAND

POLAND
POLAND
ROMANIA
SAUDI ARABIA

SAUDI ARABIA

SENEGAL
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SENEGAL+NIGER+
SENIN+UPP2R
VOLTA
SENEGAL*
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AFRICA
SOUTHWEST
AFRICA
SOUTHWEST
AFRICA
SOUTHWEST
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AFRICA
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SOUTH AFRICA

SOUTH AFRICA
33UTH AFRICA

PERIOD
RECENT
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THE MINERALOGY AMD PARAGENESIS OF THE VARISCITE NODULES FROM NEAR
FAIRFIELD, UTAH, P\ 1
THE MINERALOGY AND PARAGENESIS OF THE VARISCITE NODULES FROM NEAR
FAIRFIELD, UTAH, PT, 2
THE MINERALOGY AND PARAGENESIS OF THE VARISCITE NODULES FROM NEAR
FAIRFIELD, UTAH, PT, 3
ORIGIN OF ROCK PHOSPHATE DEPOSITS OF THE SOUTHEASTERN STATES
STRATIGRAPHY AND STRUCTURE OF PHOSPHATE ROCK NORTHEAST OF
GEORGETOWN, IDAHO, [ABS,]
PALEOZOIC FORMATIONS NEAR CODY PARK COUNTY, WYOMING
SUMMARY OF PALEOZOIC STRATIGRAPHY OF THE WIND RIVER BASIN, WYOMING
REGIONAL STRATIGRAPHY AND STRUCTURE OF WYOMING, [ABS,]
THE GEOLOGICAL HISTORY AND GEOLOGICAL STRUCTURE OF WYOMINC
NOTES ON THE LAND-PEBBLE PHOSPHATE DEPOSITS OF FLORIDA
PHOSPHORIA CCNODONTS FROM SOUTHEASTERN IDAHO
DISTRIBUTION AND ORIGIN OF PHOSPHATE IN THE LAND-PEBBLE DISTRICT
OF FLORIDA [ABS»]
DISTRIBUTION AND ORIGIN OF PHOSPHATE IN THE LAND-PEBBLE DISTRICT
OF FLORIDA
GRAIN SIZE DISTRIBUTION IN THE SURFACE SANDS, AND THE ECONOMIC
PHOSPHATE DEPOSITS OF THE LAND-PEBBLE PHOSPHATE DISTRICT, FLORIDA
RELATION OF 'TOPOGRAPHY' OF THE HAWTHORNE FORMATION TO SIZE OF
?HDSPHATE PARTICLES IN ~HC DEPOSITS- MD TO TOPOGRAPHY IN THF
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NORTHERN PART OF THE LAND PEBBLE PHOSPHATE FIELD, FLORIDA 
PHOSPHATIC ROCKS IN THE DEER CREEK-WELLS CANYON AREA IDAHO 
URANIUM IN PHOSPHATES-SOUTHEAST PHOSPHATE MINERALOGIC AND 
PETROLOGIC STUDIES (FLA,) 
PHOSPHATES-MINERALOGY AND PETROLOGY 
THE ALUMINUM PHOSPHATE ZONE OF THE HARDROCK PHOSPHATE BELTy 
FLORIDA
STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN IDAHOy 1949y 
PART 1 
STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN WYOMING,
1951
A CONTRIBUTION TO THE THEORY OF UPWELLING AND COASTAL CURRENTS
STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION IN WYOMING,
1952
THE GEOLOGY OF THE SOUTHEASTERN FLANK OF THE WIND RIVER MOUNTAINS,
FREMONT COUNTY, WYOMING
URANIUM IN PHOSPHATES - NORTHWEST PHOSPHATE, VARIATION IN
COMPOSITION OF PHOSPHATE ROCK WITH DEPTH IN THE CONDA MINE (IDAHO)
IGNEOUS INTRUSIONS AND METAMORPHISM IN SOME PHOSPHATIC ROCKS OF
SOUTHWESTERN MONTANA
ORIGIN OF THE LAND-PEBBLE PHOSPHATE DEPOSITS OF FLORIDA DETERMINED
FROM THEIR CLAY MINERAL CONTENT
REGENERATION OF NUTRIENTS IN SEDIMENTS OF MARINE BASINS [CALIF]
SUBMARINE GEOLOGY OF SANTA MONICA BAY, CALIFORNIAy [ABS,]
THE RELATION OF PHOSPHORITES TO GROUNDWATER IN BEAUFORT COUNTY,
NORTH CAROLINA
PETROGRAPHY AND ORIGIN OF ZENOTIME AND MONAZITE CONCENTRATIONS,
CENTRAL CITY DISTRICT, COLORADO
STRATIGRAPHY OF THE AREA BETWEEN HERNANDO AND HARDEE COUNTIES,
FLORIDA
SEA FLOOR PHOSPHORITE
STRATIGRAPHY OF THE EAST TINTIC MOUNTAINS, UTAH
SUBMARINE GEOLOGY OF THE SANTA ROSA-CORTEZ RIDGE
ORIGIN OF SPHERULITIC PHOSPHATE NODULES IN BASAL COLORADO SHALE,
BEARPAU MOUNTAINS, MONTANA
ECONOMIC GEOLOGY OF THE KEYSVILLE QUADRANGLE, FLORIDA
ECONOMIC GEOLOGY OF THE PLANT CITY QUADRANGLE, FLORIDA
BOTTOM SEDIMENTS OF THE ATLANTIC SHELF AND SLOPE OFF THE SOUTHERN
UNITED STATES
PHYSICAL STRATIGRAPHY AND MINERAL RESOURCES OF PERMIAN ROCKS IK
WESTERN WYOMING
SEDIMENTS ON THE CONTINENTAL MARGIN OFF EASTERN UNITED STATES
BIOSTRATIGRAPHIC REPORTS ON THE BONE VALLEY AND HAWTHORN
FORMATIONS, IMC MINES, CENTRAL FLORIDA PHOSPHATE DISTRICT
STRATIGRAPHY AND SEDIMENTATION OF PHOSPHORITE IN THE CENTRAL
FLORIDA PHOSPHATE DISTRICT, [ABS,]
MINERAL RESOURCES SUMMARY OF THE LYNNVILLE QUADRANGLE, TENNESSEE
RECENT MARINE SEDIMENTS OF THE GULF OF CALIFORNIA
MINERAL RESOURCES SUMMARY OF THE LITTLELOT QUADRANGLE, TENNESSEE
STRATIGRAPHY AND SEDIMENTATION OF PHOSPHORITE IN THE CENTRAL
FLORIDA PHOSPHATE DISTRICT
STRATIGRAPHY AND SEDIMENTATION OF PHOSPHORITE IN THE CENTRAL
FLORIDA PHOSPHATE DISTRICT,, (ABS,)
STRATIGRAPHY AND PALEOENVIRONMEHTAL ANALYSIS OF THE LEE'S CREEK,
NORTH CAROLINA, PHOSPHATE MINE, [ABS,]
SHALE-LIMCSTONE ALTERNATION IN THE UPPER PORTION OF "HE
FAYETTEVILLE FORMATION NEAR MARSHALL, ARKANSAS
PALEOZOIC FORMATIONS IN THE WIND RIVER BASIN, WYOMING
THE ESTUARINE FORMATION OF UNITED STATES ATLANTIC COASTAL PLAIN
PHOSPHORITE
PHOSPH.^IC PEBBLES FROM THE PIERRE FORMATION NEAR COLORADO
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SPRINGS, COLORADO
URANIUM IN THE PHOSPHORIA FORMATION 
URANIUM IK THE PHOSPHORIA FORMATION 
GEOLOGY OF THE STEWART FLAT QUADRANGLE, CARIBOU COUNTY, IDAHO

SUBMERGED SHORELINE FEATURES ON THE SHELF NEAR CAPE FEAR. NORTH
CAROLINA, [ABS,]
THE GAY MINE, FORT HALL, IDAHO
HISTORY OF THE CONDA OPERATION-UNDERGROUND TO STRIP MINING
PHOSPHATIC FACIES ACROSS THE SAN ANDREAS FAULT EABSTR,]
THE GEOLOGY OF FAYETTE COUNTY, KENTUCKY
MINERALOGY OF A RUTILE- AND APATITE-BEARING ULTRAMAFIC CHLORITE
ROCK, HAPF3RD COUNTY, MARYLAND
THE FLUX OF PHOSPHORUS THROUGH AN UNDISTURBED SALT-MARSH ECOSYSTEM
ZABSTRJ
THE OCCURRENCE OF ARSENIC AND THE COLOR-CAUSING COMPONENTS IN
FLORIDA LAND-PEBBLE PHOSPHATE ROCK
SEDIMENTARY PHOSPHORUS IN LAKE CORES) ANALYTICAL PROCEDURE
SEDIMENTARY PHOSPHORUS IN LAKE CORES; OBSERVATIONS ON DEPOSITIONAL
PATTERN IN LAKE MENDOTA
ARSENIC IN PHOSPHORITE AND APATITE! A REPLY
THE ORIGIN OF SOME PHOSPHATIC MINERALS IN COASTAL PLAIN SEDIMENTS
THE RELATIONSHIP BETWEEN SILICIC VOLCANISM AND THE FORMATION OF
SOME SEDIMENTARY PHOSPHORITES
LITHOLOGY OF ROCKS DREDGED FROM THE BLAKE PLnTEAU
REFLECTIVITY MEASUREMENTS AS A GUIDE TO THE CHEMICAL COMPOSITION
OF BONE VALLEY PHOSPHATES
THE ORIGIN, OF SOME PHOSPHATIC MINERALS IN, COASTAL PLAIN,
SEDIMENTS
THE RELATIONSHIP BETWEEN SILICIC VOLCANISM AND THE FORMATION OF
SOME SEDIMENTARY PHOSPHORITES
APAHTE-CALCITE EQUILIBRIA IN CARBDNATITES? CHEMISTRY OF APATITE
FROM IRON HILL, COLORADO
GEOCHEMISTRY OF THE INTERSTITIAL WATERS OF THE SEDIMENTS OF
CHESAPEAKE BAY; NUTRIENTS [ABSTRJ
PHOSPHATE DEPOSITS
THIN SECTIONS OF CERTAIN FOSSIL BONES AND TEETH EABSTRJ
WAVELLITE AND VARISCITE OF ARKANSAS CABSTR,]
THE BEHAVIOR OF PHOSPHATE IN THE INTERSTITIAL UATERS OF CHESAPEAKE
BAY SEDIMENTS [ABSTR,]
TIDAL MARSHES OF DELAWARE
GEOLOGY, VERTEBRATE FOSSILS AND ENVIRONMENTAL CONTROLS, LEE CREEK
PHOSPHATE MINE, NORTH CAROLINA
THE INTERACTION OF IRON WITH PHOSPHATE, CARBONATE AND SULFIDE IN
CHESAPEAKE BAY INTERSTITIAL WATERS! A THERMODYNAMIC INTERPRETATION
[ABSTR,]
PROCESSES AFFECTING THE VERTICAL DISTRIBUTION OF TRACE COMPONENTS
IN THE CHESAPEAKE BAY
A FIELD STUDY OF CHEMICAL BUDGETS FOR A SMALL TIDAL CREEK,
CHARLESTON HARBOR, S,C,
STRATIGRAPHY OF PALEOZOIC ROCK IN THE CARLIN-PINON RANGE AREA,
NEVADA
TYPE SECTIONS AND STRATIGRAPHY OF THE MEMBERS OF THE BLACKLEAF AND
MARIAS RIVER FORMATION (CRETACEOUS) OF THE SWEETGRASS ARCH,
MONTANA
MINERALOGY AND GEOLOGY OF THE WAGNERITE OCCURRENCE ON SANTA FE
MOUNTAIN, FRONT RANGE, COLORADO
INVERTEBRATE PALEONTOLOGY OF THE PHOSPHATIC DEPOSITS OF HAMILTON
COUNTY, FLORIDA
GREAT LAKES EUTROPHICATION! THE EFFECT OF POIN? SOURCE CONTROL OF
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EXCHANGE THROUGH A BARRIER ISLAND INLET! ADDITIONAL EVIDENCE OF 
UPWELLING OFF THE NORTHEAST COAST OF NORTH CAROLINA 
THE METABOLISM OF NONPARTICULATE PHOSPHORUS IN AN ACID BOG LAKE 
GEOCHEMICAL ASPECTS OF PORE FLUIDS FROM U,S,G,S, DRILL HOLES ON 
THE ATLANTIC CONTINENTAL SHELF, CABS,]
PROCESSES CONTROLLING THE CONCENTRATIONS OF REGENERATED NITROGEN, 
PHOSPHORUS AND SILICON IN INTERSTITIAL WATERS OF RESURRECTION BAY, 
ALASKA, CABS,]
STRATIGRAPHIC RELATIONS OF PARK CITY GROUP (PERMIAN) IN EASTERN 
NEVADA AND WESTERN UTAH
GEOLOGY AND PHOSPHATE RESOURCES CF THE HMS.EY CREEK AREA, LEMHI 
COUNTY, IDAHO
ANALYTICAL AND STRATIGRAPHIC DATA ON THE UPPER PHOSPHATIC MUDSTONE 
MEMBER OF THE SANTA MARGARITA FORMATION AT NEWSOME CANYON, 
SOUTHERN CUYAMA VALLEY, CALIFORNIA
BURIED CHANNELS WITHIN THE INNER CONTINENTAL SHELF! ORIGIN, 
GEOMETRY AND SEISMIC FACIES
THE FIRST FIND OF PHOSPHORITES ON THE SEA OF OKHOTSK SHELF 
UPUELLZNS IN THE REGION OF THE CHARLESTON BUMP AND AREAS OF THfl 
OUTER CONTINENTAL SHELF, [ABS,]
CENOZOIC FLOW PATTERNS OF THE GULF STREAM OVER THE BLAKE PLATEAU, 
[ABS,]
ZOOPLANKTON FECAL PELLETS! CLUES TO THE ORIGIN OF PHOSPHATE AND 
KEROGEN IN FOSSIL FUEL AND PHOSPHATE DEPOSITS, [ABS,] 
GEOLOGIC IMPORTANCE OF ZOOPLANKTON FECAL PELLETS IN BLACK SHALE 
ASSOCIATED WITH PHOSPHATE DEPOSITS, [ABS,] 
ZOOPLANKTON FECAL PELLETS! BIOGCNIC ORIGIN OF PHOSPHATE AND 
KEROGEN IN FOSSIL FUEL AND PHOSPHATE DEPOSITS* [ABS,] 
THE RC!..E OF ENTRAPMENT IN THE DEVELOPMENT OF OOID TEXTURES 
CAMBRIAN LITHOFACIES AND BIOFACIES PATTERNS IN WESTERN UNITED 
STATES - A MODEL FOR THE GEORGINA BASIN, [ABS,] 
GEOLOGY OF THE BARNS MOUNTAIN QUADRANGLE, BONMEVILLE, MADISON AND 
TETON COUNTIES, IDAHO
VERTICAL DISTRIBUTION OF PHOSPHORUS AND THE LOCATION OF THE 
CAMBRIAN-DEVONIAN SURFACE OF D7SCONFORMITY IN SOUTHWESTERN MONTANA 
CARBONIFEROUS BIOSTRATIGRAPHY, PRUDHOE BAY STATE 1 TO NORTHEASTERN 
BROOKS RANGE, ARCTIC ALASKA
CARBONIFEROUS BTOSTRATIGRAPHY, NORTHEASTERN BROOKS RANGE, ARCTIC 
ALASKA
MICROFACIES OF THE CARBONIFEROUS LISBURNE GROUP, ENDICOTT 
MOUNTAINS, ARCTIC ALASKA
STRATIGRAPHIC SIGNIFICANCE AND PETROLOGY 0!" PHOSPHATE NODULES AT 
BASE OF NIOBRARA FORMATION, EAST FLANK OF BLACK HILLS, SOUTH 
DAKOTA
OMISSION SURFACE AND CONDENSED SEQUENCE PHOSPHATE MODULES AT 
CONTACT OF MARLBROOK AND SARATOGA FORMATIONS (UPPER CRETACEOUS), 
SOUTHWEST ARKANSAS, [ABSJ 
SULFUR ISOTOPES IN PHOSPHORITES

DIAGENETIC PHOSPHATES FROM THE NORTHERN ATLANTIC COASTAL PLAIN,

PETROGRAPHY OF DEVONIAN PHOSPHATES OF INDIANA
COLLOPHANE ASSOCIATED WITH THE UNCONFORMITY AT THE BASE OF THE
DEVONIAN ONONDAGA LIMESTONE IN NEW YORK STATE

STRATIGRAPHIC, X-RAY, AND CHEMICAL ANALYSIS OF THE MAURY FORMATION
IN THE NORTHWESTERN GEORGIA AREA ZABSTR,]
FOSSILS OF UNCERTAIN AFFINITY FROM THE UPPER DEVONIAN OF IL"JA
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AGI TITLE
NORTH VERNON LIMESTONE-NEW ALBANY SHALE (DEVONIAN) CONTACT IN
SOUTHEASTERN INDIANA

K-113 GUIDE TO CONODONT BIOSTRATIGRAPHY OF UPPER DEVONIAN AND
MISSISSIPPIAN ROCKS ALONG 7"HE WASATCH FRONT AND CORDILLERAN
HIMGELINE, UTAH 

R-ll PHYSICAL STRATIGRAPHY, MIDDLE ORDOVICIAN HARMING AND LANDER
SANDSTONES, WYOMING

R-30 FINAL REPORT - PHASE I, ARA CONTRACT -CC-6098
R-31 FINAL REPORT - PHASE II, ARA CONTRACT - CC-6098
77-22842 PALEOTECTDNIC, BIOSTRATIGRAPHIC, AND ECONOMIC SIGNIFICANCE OF

OSAGEAN STARVED BASIN IK UTAH, [ABS,3
77-36661 THE BURLINGTON SHELF AND ITS COHODGNT FAUNAS, [ABS.]
77-32216 PALEOTECTONIC, BIOSTRATIGRAPHIC, AND ECONOMIC SIGNIFICANCE OF

OSAGEAN TO EARLY MERAMECIAN STARVED BASIN IN UTAH
R-211 PHOSPHATE DEPOSITS IN UTAH AND NEVADA

G-411 STRATIRAPHY AND SEDIMENTATION OF PHOSPHORITE IN THE CENTRAL
FLORIDA PHOSPHATE DISTRICT

71-28531 NEOGENE PHOSPHATIC FACIES IN CALIFORNIA [ABSTR,]
S-459 DEPOSITIONAL PATTERNS OF THE NEOGENE SEDIMENTS AROUND THE CAROLINA

PLATFORM ON THE MID-ATLANTIC CONTINENTAL SHELF, (ABS,)
S-457 PHOSPHATIC BACTERIA IN THE NEOGENE PHOSPHORITES OF THE ATLANTIC

COASTAL PLAIN-CONTINENTAL SHELF SYSTEM
S-464 PHOSPHATE EXPLORATION AND RESOURCE POTENTIAL ON THE NORTH CAROLINA

CONTINENTAL SHELF
G-301 INTRAFORMATIONAL PHOSPHATE PEBBLES OF THE TWIN CITY ORDOVICIAN
G-378 STRATIGRAPHY AND GEOLOGIC HISTORY OF MIDDLE ORDOVICIAN ROCKS OF

CENTRAL TENNESSEE
69-22748 BASAL MAQUOKETA PHOSPHATIC BEDS [ABSTR,]
^5-00470 PHOSPHATIC ZONE IN THE LOWER PART CF THE MAQUOKETA SHALE IN

NORTHEASTERN IOWA
L-119 LITHOSTRATIGRAPHY AND DEPOSITIONAL ENVIRONMENTS OF THE LEXINGTON

LIMESTONE (ORDOVICIAN) OF CENTRAL KENTUCKY
78-42384 RECURRENT DIMINUTIVE BENTHIC COMMUNITIES IN THE MAQUOKETA GROUP,

UPPER ORDOVICIAN, MIDCONTINENT
74-25295 FOSSILIFEROUS PIIOSPHATIC NODULES OF THE HASKELL LIMESTONE HORIZON

[KANSAS]
R-214 APATITE PETRIFACTIONS IN PENNSYLVANIAN SHALES OF ILLINOIS
71-00242 LIMESTONES AND PHOSPHATIC ROCKS FROM THE SUMMLIM AND LIVERPOOL

CYCLOTHEMS IN WESTERN ILLINOIS
74-17110 PALEOECOLOGY OF NODULOSE ZONE AT TOP OF HASKELL LIMESTONE (UPPER

PENNSYLVANIAN) IN KANSAS
77-36631 TWC TYPES OF MIDCONTINENT PENNSYLVANIAN BLACK SHALES AND THEIR

RESPECTIVE CONODONT FAUNAS, [ABS,]
78-03071 ORIGIN OF PHOSPHATIC BLACK SHALE FACIES IN PENNSYLVANIAN

CYCLOTHEMS OF MID-CONTINENT NORTH AMERICA
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AN EVALUATION OF THE WESTERN PHOSPHATE INDUSTRY AND ITS RESOURCES 
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TRANSGRESSION OF THE RETORT PHOSPHATIC SHALE MEMBER OF THE
FHOSPHORIA FORMATION (PERMIAN) IN IDAHO, MONTANA, UTAH, AND 
WYOMING
STRATIGRAPHY OF PARK CITY GROUP EQUIVALENTS IN SOUTHERN IDAHO,
NORTHEASTERN NEVADA, AND NORTHWESTERN UTAH
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PHOSPHORIA FORMATION, [ABS,]
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UNITED STATES
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STRATIGPAPHIC SECTIONS ANC CHEMICAL ANALYSES OF PHOSPHATIC ROCKS
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PRECAMPRIAN PHOSPHORITE IN THE BELT SERIES IN MONTANA
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PRECAMBRIAN OF NORTHERN MICHIGAN
PLEISTOCENE/HOLOCEKE PHOSPHORITE FORMATION--NORTH CAROLINA
CONTINENTAL MARGIN
A STUDY OF SILURIAN PHOSPHORITE NODULES, WESTERN NEW YORK, [ABS,]
FORAMINIFERA OF THE PUNGO RIVER FORMATION, CENTRAL COASTAL PLAIN
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REGION
TECTONIC POSITIONS OF NODULAR PHOSPHORITE DEPOSITS
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PHOSPHORITES IN THE MOSCOW REGION
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MINERAL COMPOSITION OF PELITE FROM PHQSPHORITE-BEARIN3 ROCKS IN
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PHOSPHATE CONTENT OF MIS3LE ORDOVICJAN DEPOSITS 3F THE FOKINf.
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USSR
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SIBERIAN PLATFORM

T-17 PHOSPHATE-BEARING MIDDLE ORDOVICIAN DEPOSES OF THE SOUTHERN
SIBERIAN PLATFORM

Q-451 SEARCH FOR THE ORDOVICIAN GRAINED PHOSPHORITES IN THE MIDDLE
REACHES OF THE PODKAMENNAIA TUNGUSKA RIVER

S-541 ORDOVICIAN GRANULAR PHOSPHORITES IN THC BASIN OF THE POQKAMENNAYA
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68-16907 THE DISTRIBUTION OF PHOSPHORUS IN RIPHFAN AND CAMBRIAN BASIC

EXTRUSIUES OF THE ALTAI-SAYAN FOLDED REGION
69-1679? DISTRIBUTION OF PHOSPHORUS IN THE RIPHAEAN ANC CAMBRIAN MAFIC

EXTRUSIVES OF THE ALTAY-SAYAN FOLDED BELT
71-30456 LITHOLOGY AND SYNGENETIC METALLOGENY OF UPPER PRECAMBRIAN AND

LOWER PALEOZOIC VOLCANIC -3EDIMENTAR" COMPLEXES OF EASTERN SAYAN
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MD KUZNETSK ALATAU

71-11361 GEOLOGIC AND GE3CHEMICAL CHARACTERISTICS OF PHOSPHATE DEPOSITS OF
THE ALTAI-SAYAN FOLD REGION

72-23632 THE UKHAG3L PHOSPHORITE DEPOSIT IN THE EAST SAYAN MOUNTAINS

74-27342 DEPOSIT OF PHOSPHORITES AT UKHAGOL, EASTERN SAYAN

76-40614 MAIN GEOLOGIC FACTORS OF DEVELOPMENT OF ANCIENT PHOSPHORITE-
BEARING SEDIMENTARY ROCKS IN SIBERIA) CRITERIA OF PROSPECTING FOR
PHOSPHORITES

76-33144 FORMATION CHARACTERISTICS, SEDIMENTATION, AND SOURCES OF
PHOSPHORUS IK THE UPPER PRECAMBRIAN AND LOWER CAMBRIAN OF LESSER
KARATAU

76-09461 FEATURES OF LATE PRECAMBRIAN AND EARLY PALEOZOIC VOLCANOGENIC-
SEDIMENTARY FORMATIONS IN THE EASTERN PART Of THE SAYAN-ALTAI
REGION AND THE YENISEI RIDGE

77-00383 PHOSPHORITE IN THE UPPER PROTEROZOIC OF THE MORSKIY RANGE IN THE
EASTERN PART OF THE BAIKAL REGION

76-40617 PHOSPHATIC MATTER OF PHOSPHORITES FROM THE SANGILES UPLAND?
SOUTHEASTERN TUVA

74-26249 DISTRIBUTION PATTERNS OF PHOSPHORITES IN PODOLIA

77-31405 PLEISTOCENE CONCRETIONS IN THE EUROPEAN ANU SIBERIAN SUB-ARCTIC
REGION

77-32278 LITHOGENESIS AND ALTERATION STAGFS OF RIPHFAN SEDIMENTARY ROCKS OF
THE SOUTHERN URALS

77-35417 PHOSPHATE POTENTIAL OF SILURIAN DEPOSITS IN THE AREA OF THE ZEYA-
SELEMDZHA INTERFLUVE

69-15^17 OCCURRENCE OF APATITE IN THE SULTAN-UIZDAG RANGE

3-41 PHOSPHORITES OF THE SHMIDT PENINSULA, SAKHALININ, GEOLOGY OF ORE
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GEOLOGY 57? P» 988

68-15965 PHOSPHORITE-BEARING WEATHERED CRUST IK THE BOL'SHIE DZHEBARTY
(EASTERN SAYAN)

68-16088 PHOSPHORITES OF PALEOGENE SEDIMENTS IN THE CENTRAL PART OF CENTRAL
ASIA

68-16876 EOCENE GRAVEL-SIZE AND CONCRETIONARY PHOSPHORITES IN THE NORTHERN
KYZYLKUM DESERT

49-25144 NEW TYPES OF PHOSPHORITE OCCURRENCES IN THE LOWER TERTIARY
DEPOSITS OF THE KYZYLKUM DESERT

69-25164 THE DISTRIBUTION OF RARE ELEMENTS IN VARIOUS TYPES OF PHOSPHATIZED
FOSSIL BONE IN THE LOWER TERTIARY DEPOSITS OF THE KYZYLKUM HILLS

70-11840 GENESIS OF OLIGOCENE GLAUCONITES AND PHOSPHORITES OF THE RACHA-
LECHKHUMI SYNCLINE

71-13798 CONDITIONS OF FORMATION OF LOWER EOCENE PHOSPHATES IN THE TADZHIK
REPRESSION

71-2702? PHOSPHORITE? IN MIDDLE EOCENE ALAISK BEDS, HISSAR-TURKESTAN AREA
75-02095 LITHOLOGY AND FACIES OF PALEOCENE AND EOCENE DEPOSITS IN THE

SOUTHWESTERN HISSAR RANGE
73-29431 COMPOSITION AND GENESIS OF PALEOGENE PHOSPHORITES FROM KYZYLKUM
75-02093 PHOSPHORITE CONTENT IN THE PALEOGENE OF THE SOUTHWESTERN SPURS OF

THE HISSAR RANGE
73-29371 FORMATION OF PHOSPHORITES IN THE EGCENC BASIN OF SOUTHERN

UZBEKISTAN
73-30023 TWO STAGES IN THE FORMATION OF PALEOGENE PHOSPHORITE DEPOSITS OF

SOUTHERN UZBEKISTAN
74-39564 PHOSPHATE-BEARING PALEOGEME DEPOSITS OF WESTERN AND SOUTHWESTERN

UZBEKISTAN
76-35419 PHOSPHORITES CF TUPOLANG AND THEIR ='ETKOGRfpHTC VARIETIES, THE
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EVALUATION OF THE PROSPECTS 
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INDIA, AND ITS PALAEOGRAPHIC IMPLICATIONS 
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COMPOSITION 

R-25 V* TYPE SECTION FOR LATE CRETACEOUS-PALEOCENE GEOMAGNETIC RESERSAL
TIME SCALE 
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AN EXAHPLE OF A PHOSPHATE SEDIMENTATION CONTROLLED BY UPLIFT AND
SUBSIDENCE MOVEMENTS IN THE MOROCCAN NORTHERN GULF (OULAD ABBOUN-
GANNTOUR)
POST-DEPOSITIONAL ALTERATION OF THE CARBONATE -FLUORAPATITE PHASE OF
MOROCCAN PHOSPHATES
SEDIMENTATION ON THE CONTINENTAL MARGIN OFF THE ORANGE RIVER AND THE
NAMIB DESERT
GONDWANA TYPE OF FORMATION WITH PHOSPHATIC ROCKS IN S,E, NEPAL
PHOSPHATE DEPOSITS OF THE KAKUL AREA, HAZARA DISTRICT, NORTH WEST
FRONTIER PROVINCE IN PAKISTAN
APPRAISAL OF THE REPUBLIC OF THE PHILIPPINES FOR MARINE PHOSPHATE
DEPOSITS
THE EARLY EOCENE OF THE LAKE OF GUIERS (WESTERN SENEGAD-
REFLECTIONS ON SOME CHARACTERISTICS OF PHOSPHATE SEDIMENTATION IN
SENEGAL
AGE OF PHOSPHORITES ON THE SOUTH AFRICAN CONTINENTAL MARGIN
THE GLAUCONITE-PHOSPHATE-CARBONATE ASSOCIATION IN THE ALBIAN OF THE
SIERRA DE ESPUNA, SOUTHERN SPAIN
FACIES PATTERNS OF CRETACEOUS/TERTIARY SUBTROPICAL AND APTIAN BOREAL
UPWELLING SYSTEHS (SYR I A- JORDAN AND NW GERHANY), CABS,]

CONTRIBUTION A L'E'TUDE GEOL06IQUE DU BASSIN SEBIHENTAIRE COTIER DU
DAHOMY ET DU TOGO
PALEOCENE AND EOCENE IN TUNISIA - OIL AND PHOSPHATE
COMPARISONS BETWEEN PHOSPHATE AND OIL DEPOSITS IN TUNISIA
PALEOGEOGRAPHIC INTERPRETATION OF THE EOCENE PHOSPHATE IN TUNISIA
PHOSPHATE EXPLORATION AND OCCURRENCES IN TURKEY
GEOLOGIE DER PHOSPHATFUHRENDEN SCHICHTFOLGE DES RAUMES MARBIN-DERIK-
MAZIDAGI
PALEOGEOGRAPHY AND FACIES OF THE UPPER CRETACEOUS PHOSPHATE PROVINCE
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PALEOGEOGRAPHY, PALEOECOLOGY AND GENESIS OF THE PHOSPHATIC SEDIMENTS
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PALEOGEOGRAPHY, PALEOECOLOGY AND GENESIS OF THE PHOSPHATIC SEDIMENTS
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SUBMARINE GEOLOGY OF THE SANTA ROSA-CORTEZ RIDGE
ORIGIN OF SPHERULITIC PHOSPHATE NODULES IN BASAL COLORADO SHALE,
BEARPAW MOUNTAINS, MONTANA
TECTONIC DEVELOPMENT OF THE IDAHO-WYOMING THRUST DELT
PHOSPHATIC FACIES ACROSS THE SAN ANDREAS FAULT CABSTR,]
BURIED CHANNELS WITHIN THE INNER CONTINENTAL SHELF: ORIGIN, GEOMETRY
AND SEISMIC FACIES
CENOZOIC FLOW PATTERNS OF THE GULF STREAM OVER THE BLAKE PLATEAU,
CABS.]
GULF STREAM: RECONSTRUCTION OF CENOZOIC FLOW PATTERNS OVER THE BLAKE
PLATEAU
OMISSION SURFACE AND CONDENSED SEQUENCE PHOSPHATE NODULES AT CONTACT
OF MARLBROOK AND SARATOGA FORMATIONS (UPPER CRETACEOUS), SOUTHWEST
ARKANSAS, CABS,]
PEBBLY PHOSPHORITES IN SHALE? A KEY TO RECOGNITION OF A WIDESPREAD
SUBMARINE DISCONTINUITY IN THE MIDDLE DEVONIAN OF NEW YORK
ARID MIOCENE CLIMATE OF THE SOUTHEASTERN UNITED STATES, CABS,]
PALEOTECTONIC, BIOSTRATIGRAPHIC, AND ECONOMIC SIGNIFICANCE OF
OSAGEAN STARVED BASIN IN UTAH, CABS,]
THE BURLINGTON SHELF AND ITS CONODONT FAUNAS, CABS,]
DEPOSITIONAL PATTERNS OF THE NEOGENE SEDIMENTS AROUND THE CAROLINA
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PLATFORH ON THE MID-ATLANTIC CONTINENTAL SHELF, <ABS*> 
PHOSPHATE EXPLORATION AND RESOURCE POTENTIAL ON THE NORTH CAROLINA 
CONTINENTAL SHELF 
LITHOSTRATIGRAPHY AND DEPOSITIONAL ENVIRONMENTS OF THE LEXING TON
LIMESTONE (QRDOVICIAN) OF CENTRAL KENTUCKY
ORI6IN OF PHOSPHATIC BLACK SHALE FACIES IN PENNSYLVANIAN CYCLOTHEHS
OF MID-CONTINENT NORTH AMERICA
PENNSYLVANIAN AND LOWER PERMIAN OF NORTHERN AND EASTERN WYOMING
DEPOSITIONAL ENVIRONMENTS OF PHDSPHORIA FORMATION (PERMIAN) IN
SOUTHEASTERN BIGHORN BASIN, WYOMING
SEDIMENTATION IN WYOMING AND ADJACENT AREAS DURING LEONARD (PERMIAN)
TIME, CABS,]
STRATIGRAPHY AND PETROLOGY OF THE PERMIAN ROCKS OF SOUTHWESTERN
MONTANA
PERMIAN COLEOID CEPHALOPODS FROM THE PHOSPHORIA FORMATION IN IDAHO
AND MONTANA
EASTERN WYOMING, EASTERN MONTANA, AND THE DAKOTAS, CHAP, G*
SEDIMENTATION OF ROCKS OF LEONARD (PERMIAN) AGE IN WYOMING AND
ADJACENT STATES
BIOSTRATIGRAPHY OF THE PHOSPHORIA, PARK CITY, AND SHEDHORN
FORMATIONS
PHOSPHORIA FORMATION
PHOSPHATE DEPOSITION SEAWARD OF BARRIER ISLANDS AT EDGE OF
PHOSPHORIA SEA IN NORTHWESTERN WYOMING CABSTRJ
PALEOZOIC TECTONICS IN THE EDNA MOUNTAIN QUADRANGLE, NEVADA
THE STRATIGRAPHY AND PETROLOGY OF THE PARK CITY FORMATION IN
NORTHWESTERN COLORADO AND NORTHEASTERN UTAH
LATE PALEOZOIC DEPOSITIONAL PATTERNS SUGGEST SEPARATE CRUSTAL
RESPONSES NORTH AND SOUTH OF EASTERN SNAKE RIVER PLAIN
PETROLEUM SOURCE ROCK EVALUATION OF THE PERMIAN PARK CITY GROUP IN
THE NORTHEASTERN GREAT BASIN, UTAH, NEVADA, AND IDAHO
RELATIONS OF PHOSPHORITE, ORGANIC CARBON AND HYDROCARBONS IN THE
PERMIAN PHOSPHORIA FORMATION, WESTERN U,S,A,
PERMIAN PALEOGEOGRAPHY AND SEDIMENTARY PROVINCES, WEST CENTRAL
UNITED STATES
PHOSPHORITES AND PALEOCEANOGRAPHY
PLEISTOCENE/HQLOCENE PHOSPHORITE FORMATION-NORTH CAROLINA
CONTINENTAL MARGIN
STRATIGRAPHY AND PETROLOGY OF THE PUNGO RIVER FORMATION, CENTRAL
COASTAL PLAIN, NORTH CAROLINA
MIOCENE SEISMIC STRATIGRAPHY, STRUCTURAL FRAMEWORK AND GLOBAL SEA
LEVEL CYCLICITY- NORTH CAROLINA CONTINENTAL SHELF
PHOSPHORITE STRATIGRAPHY, SEDIMENTATION, AND PETROLOGY OF THE
NORALYN MINE, CENTRAL FLORIDA PHOSPHATE DISTRICT, CABS,3
MINERALOGIC NATURE AND ORIGIN OF PHOSPHORITE, BEAUFORT COUNTY, NORTH
CAROLINA
PHOSPHORITE SEDIMENTATION IN FLORIDA-A MODEL PHOSPHOGENIC SYSTEM
COMPOSITION AND ORIGIN OF PHOSPHORITE DEPOSITS OF THE BLAKE PLATEAU
INTRACLAST AND PELLET PHOSPHORITE SEDIMENTATION IN THE MIOCENE OF
FLORIDA
STRUCTURAL CONTROL OF PHOSPHORITE SEDIMENTATION DURING THE MIOCENE
IN THE SOUTHEASTERN UNITED STATES
HIGH RESOLUTION SEISMIC STRATIGRAPHY AND GLOBAL EUSTATIC SEA LEVEL
FLUCTUATIONS: CAPE LOOKOUT, NORTH CAROLINA, CABS,]
SYNSEDIMENTARY PHOSPHATIZATION AND PHOSPHATE CEMENTATION ON PLIOCENE
LAKE-MARGIN PLATFORM OF SOUTHWESTERN IDAHO, CABS.]
THE RELATIONSHIP OF MIOCENE PHOSPHORITE SEDIMENTATION TO STRUCTURE
IN THE ATLANTIC CONTINENTAL MARGIN, SE UNITED STATES
CYCLIC DEPOSITION OF THE UPPER TERTIARY PHOSPHORITES OF THE NORTH
CAROLINA COASTAL PLAIN AND THEIR RELATIONSHIP TO GLOBAL SEA LEVEL,
CABS.3
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TRIASSIC
TRIASSIC

CAMBRIAN

CANBRIANf
PRECAMBRIAN
CARBONIFEROUS
CRETACEOUS

CRETACEOUS

CRETACEOUS

CRETACEOUS*
TERTIARY
JURASSIC*
CRETACEOUS
MESQZOIC*
CENOZOIC
ORDOVICIANt
SILURIAN
TERTIARY
TERTIARY
TERTIARY

PRECAMBRIANt
CAMBRIAN

YEAR AUTHOR
1981 THOR, D*R*

1982 SNYDER, S,N,

1975 DETTERMAN, R, L*
1977 FRASER, G, S,

1968 KHOLQDOV, V, N*

1968 SAGUNOV, V, G,
1968 SOVIET UNION

DELEGATION
1970 LAZUR, 0, G,
1971 GQNCHAROV, G. I*
1971 KRASIL'NIKOVA, N, A,

1976 CHAYKOVSKIY, V, K,

1976 GUREVICH, B, 6,

1978 SOKOLOV, A, S.
1970 KHOLODOV, V. N,

1973 KHOLODOV, V, N,

1976 CHERHNYKH, V, A,
1973 FOMINSKIY, V, I.

1976 LAZUR, 0, G,

1980 TSYKIN, R*

1975 SAGUNOV, V, G,

1973 STEPANOVA, T, I,

1971 IL'YASHENKO, V. YA,

1971 MARKOV, YE, P,

1971 OLEYNIK, V, V,
1972 KAS'KOV, B. A,
1972 QLEINIK, V* V,

1970 KHOLODOV, V, N,

AGI
S-268

S-455

R-168
78-08813

0-155

69-25689
R-187

71-21325
73-03776
73-22553

78-15917

77-21849

Q-301
74-35847

73-31918

77-35008
76-40618

77-29087

S-172

77-38944

76-40616

73-22559

72-29964

71-27029
73-29371
73-03818

72-24627

TITLE
PALEOGEOGRAPHIC SETTING AND DEPOSITION ENVIRONMENTS OF SANTA 
HARGARITA FORMATION, VENTURA COUNTY, CALIFORNIA, CAPS,] 
TERTIARY STRUCTURAL FRAMEWORK AND RESULTING DEPOSITIONAL PATTERNS OF 
THE SOUTHEASTERN NORTH CAROLINA CONTINENTAL MARGIN 
POST-CARBONIFEROUS STRATIGRAPHY, NORTHEASTERN ALASKA 
ORIGIN OF THE PHOSPHATES OF THE SHUBLIK FORMATION} NORTH SLOPE OF 
ALASKA, CABS,3
THE PALAEOGE06RAPHY OF THE LITTLE KARATAU (KAZAKHSTAN) DURING THE 
DEPOSITION OF 'LOWER 1 DOLOMITE PHOSPHORITE-BEARING STRATA 
TECTONIC POSITION OF THE MAIN PHOSPHORITE REGIONS OF KAZAKHSTAN 
GEOTECTONIC DISTRIBUTION OF SEDIMENTARY PHOSPHORITE DEPOSITS IN THE 
USSR
THE AKTYUBINSK PHOSPHORITE BASIN} NEW DATA 
PALEOMAGNETISM AND PALEOCLIMATOL06Y OF SIBERIA 
GEOTECTONIC CONDITIONS OF DISTRIBUTION OF PHOSPHORITE DEPOSITS IN 
THE USSR
GENETIC RELATIONSHIP BETWEEN ORE DEPOSITS IN SEDIMENTARY ROCKS OF 
THE RUSSIAN PLATFORH AND THE GEOSYNCLINAL MARGINS OF THE PLATFORM 
LITHOLOGIC FEATURES IN THE DEVELOPMENT OF PHOSPHORITES AND CRITERIA 
FOR EXPLORING GEOSYNCLINES 
DEVELOPMENT OF LITHOLOGICAL PHOSPHORITE RESEARCH 
VANADIUM-BEARING PHTHANITE IN THE CHULAKTAU SUITE OF THE LESSER 
KARATAU
FACIES AND PALEOGEOGRAPHY OF VANADIUM AND PHOSPHORUS ORE FORMATION 
IN KARA TAU
CARBONIFEROUS STRATIGRAPHY OF THE NORTHERN URALS 
ROLE OF RELIEF IN FORMATION OF PHOSPHORITE-BEARING SECTIONS OF THE 
SHCHIGRY DEPOSIT, KURSK PROVINCE
DISTRIBUTION PATTERNS AND CONDITIONS OF FORMATION OF THE AKTYUBINSK 
NODULAR PHOSPHORITES
PHOSPHORUS IN THE CRUST OF WEATHERING AND THE BAUXITE-BEARING 
DEPOSITS IN CENTRAL CHADOBETSK UPLAND 
PHOSPHORITE-BEARING DEPOSITS OF WESTERN KAZAKHSTAN

THE YEGOR'YEVSKOYE PHOSPHORITE DEPOSIT? ORE TYPES AND CONDITIONS OF
THEIR FORMATION
GEOTECTONIC CONDITIONS OF THE DISTRIBUTION OF MESOZOIC-CENOZOIC
PHOSPHORITES IN THE CENTRAL PART OF CENTRAL ASIA
PHOSPHATE OCCURRENCES IN THE UPPER ORDOVICIAN AND LOWER SILURIAN OF
THE SOUTHWESTERN PART OF THE TUNBUSKA SYNECLISE
PHOSPHORITES IN MIDDLE EOCENE ALAISK BEDS, HISSAR-TURKESTAN AREA
FORMATION OF PHOSPHORITES IN THE EOCENE BASIN OF SOUTHERN UZBEKISTAN
PHOSPHORITES OF ALAI STRATA (MIDDLE EOCENE) OF THE HISSAR-TURKESTAN
MOUNTAIN REGION
WENDIAN AND CAMBRIAN METALLOGENY OF EURASIA} 2, SEDIMENTARY
VANADIUM, PHOSPHORUS, IRON, AND MANGANESE ORES AND CONDITIONS OF
THEIR FORMATION
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COUNTRY YEAR AUTHOR __ AGI
1906 LACROIX^ A» " 1-109"

1916 BLACKWELDER, E, L-12
1925 GRAHAH, WILLIAM A» P, L-93
1927 CHRISTQPHERSEN, ERLING R-153
1950 HUTCHINSQN, 6, E» L-134
1953 CARSWELL, L» IU 6-42
1956 ALTSCHULER, Z* S, R-21

1963 KRASIL'NIKQVA, N, A, 0-167
1963 TERMIER, H, H-543
1965 HAWKINS, R* H, G-151

1966 EMERY, K, 0» L-65
1966 HAYTON, J» D. R-174
1967 BARRIE, JOHN R-63 
1967 KRASIL'NIKQVA, N» A, 68-15988
1967 ZANIN, YU, N, 68-09181
1968 ZANIN, YU, N, 68-11502
1969 ZANIN, Y* N, P-87
1971 MIKHAYLOV, A, S, 73-22556

1971 ZANIN, YU, N. 72-24062
1972 AIRES-BARROS, L, 73-32492
1973 ALTSCHULER, Z, S, 73-29466
1973 GOLTERMAN, H, L» 73-29480
1973 HOOPER, F,F* Q-590
1974 CONLEY, R» F» 78-46780
1974 COX, ROY L» 74-22980
1974 LANDA, E* A» 75-30385
1974 LANDA, E, A* 75-30390
1974 PERROTT, K» W, 75-00839
1974 RUTTI, R, 76-33573
1974 TAYLOR, R, M, 78-24053
1975 GRANT, W, H, G-139
1975 KIRCHNER, W» B, 78-28178

1975 KOVAL', V, B» 77-15275

1975 ZVEREV, A, S, 78-05501
1976 GORBACHEV, B, F, 78-00161
1976 GUSEV, G» M, 78-28525
1976 GUSEV, G» M, Q-138
1977 GRAHAM, W» F» 78-40699
1977 GRIFFITH, E» J, R-221
1977 MANSELL, R, S. 77-19313
1977 PARSHAKOV, N. S» 78-21661
1978 BUSHINSKII, G, I, Q-68
1978 FYFE, U, S. H-610

1978 MCARTHUR, J, H, 78-12944

1978 WALKER, T» W, 78-33998
1979 BOURROUILH-LE JAN, F» L-112

1979 BOURROUILH-LE JAN, F» Q-467

1979 LYONS, W*B, S-444
1979 REKHARSKAYA, V,M» T-24
1979 VIELLARD, PHILIPPE Q-412

Weathering index

TITLE
SUR LA TRANSFORHATION DES ROCHES VOLCANIQUESEN PHOSPHATE D'ALUMINE SOUS L'INFLUENCE 
DE PRODUITS D'ORIGINE PHYSIOLOGIQUE 
THE GEOLOGIC ROLE OF PHOSPHORUS 
EXPERIMENTS ON THE ORIGIN OF PHOSPHATE DEPOSITS
VEGETATION OF PACIFIC EQUATORIAL ISLANDS 
THE BIOGEOCHEMISTRY OF VERTEBRATE EXCRETION
URANIUM IN PHOSPHATES-WEATHERING AND ENRICHMENT OF PHOSPHATE 
THE ALUMINUM PHOSPHATE ZONE OF THE BONE VALLEY FORMATION AND ITS URANIUM DEPOSITS 
CFLA.3
SECONDARY ENRICHMENT OF PHOSPHORITE DEPOSITS UNDER CONTINENTAL CONDITIONS 
EROSION AND SEDIMENTATION [TRANSLATED FROM FRENCH]
PHOSPHATE FRACTIONS IN SOME TEXAS GRUHUSOLS AND THEIR RELATION TO SOIL WEATHERING 
AND AVAILABLE PHOSPHORUS
GEOLOGICAL METHODS FOR LOCATING MINERAL DEPOSITS ON THE OCEAN FLOOR 
RADIOACTIVITY OF CHRISTMAS ISLAND PHOSPHATE AND CARBONATE ROCKS 
THE GEOLOGY OF CHRISTMAS ISLAND, PART I 
ORIGIN OF PHOSPHORITES AND EVOLUTION OF PHOSPHORITE FORMATIONS 
CLASSIFICATION OF PHOSPHATE DEPOSITS RELATED TO WEATHERING 
CLASSIFICATION OF PHOSPHATE DEPOSITS RELATED TO WEATHERING 
GEOLOGY OF THE PHOSPHATE CRUSTS OF WEATHERING AND ASSOCIATED PHOSPHATE DEPOSITS 
GEOCHEMISTRY OF THE PROCESSES OF PHOSPHORITE FORMATION IN SILICEOUS-CARBONATE ROCK 
SERIES
PHOSPHATE-BEARING FORMATIONS OF WEATHERING CRUSTS 
LABORATORY TESTS ON THE ALTERABILITY OF PHOSPHORITES 
THE WEATHERING OF PHOSPHATE DEPOSITS? GEOCHEMICAL AND ENVIRONMENTAL ASPECTS 
VERTICAL MOVEMENT OF PHOSPHATE IN FRESHWATER 
ORIGIN AND FATE OF ORGANIC PHOSPHORUS COMPOUNDS IN AQUATIC SYSTEMS 
DESORPTION AND LEACHING OF PHOSPHATES FROM PROCESSED KAOLINS 
EVALUATION OF ''NATURAL" PHOSPHATE REMOVAL AGENTS CABSTR»] 
(APATITE DEPOSITS OF CARBONATITE COMPLEXES)? INTRODUCTION 
REGULARITIES IN THE FORMATION OF APATITE DEPOSITS
SORPTION OF PHOSPHATE BY ALUMINIUM AND IRON (III)-HYDROXY SPECIES ON MICA SURFACES 
CHEMISTRY, THE EARTH AND FERTILIZERS
THE ASSOCIATION OF PHOSPHORUS WITH IRON IN FERRUGINOUS SOIL CONCRETIONS 
CHEMICAL WEATHERING OF PANOLA ADAMELLITE WITH SPECIAL REFERENCE TO APATITE 
AN EXAMINATION OF THE RELATIONSHIP BETWEEN DRAINAGE BASIN MORPHOLOGY AND THE EXPORT 
OF PHOSPHORUS
SOLUTION OF URANIUM AND RARE EARTHS UNDER HYDROTHERMAL CONDITIONS IN THE CARBONATE- 
PHOSPHATE -FLUORIDE SYSTEMS
APATITE DEPOSITS IN WEATHERING CRUSTS AND THEIR INDUSTRIAL EVALUATION 
DEPOSITS OF NONHETALLIC MINERAL RESOURCES IN WEATHERING CRUSTS 
TRANSFORMATION OF APATITE DURING WEATHERING AND LEACHING
TRANSFORMATION OF APATITE COMPOSITION UNDER CONDITIONS OF WEATHERING AND LEACHING 
ATMOSPHERIC PATHWAYS OF THE PHOSPHORUS CYCLE 
PHOSPHORUS, A KEY TO LIFE ON THE PRIMITIVE EARTH 
EXPERIMENTAL AND SIMULATED TRANSPORT OF PHOSPHORUS THROUGH SANDY SOILS 
RADIOACTIVITY AND MINERAL COMPOSITION OF BAUXITES 
WEATHERING-PROCESSES, ROCKS AND ORES
PHOSPHATE RELEASE FROM SYNTHETIC GLASSES AND INHIBITION OF PHOSPHATE FIXATION ON 
FERRIC HYDROXIDE
SYSTEMATIC VARIATIONS IN THE CONTENTS OF NA, SR, C0\0003\000 AND S0\0004\000 IN 
MARINE CARBONATE-FLUORAPATITE AND THEIR RELATION TO WEATHERING 
NITROGEN, PHOSPHORUS AND SULPHUR? GLOBAL CYCLES BOOK REVIEW 
PHOSPHATES, BAUXITIC FORMATIONS AND DOLOMITIC KARSTS OF THE CENTRAL AND SOUTHWEST 
PACIFIC ISLANDS
PHOSPHATES, BAUXITIC FORMATIONS AND DOLOMITIC KARSTS OF THE CENTRAL AND SOUTHWEST 
PACIFIC ISLANDS
PRECIPITATION OF APATITE IN MODERN CARBONATE SEDIMENTS DURING DIAGENESIS 
URANIUM-TITANIUM-PHOSPHORUS HYDROTHERMAL MINERALIZATION IN SEDIMENTARY ROCKS 
STABILITY FIELDS OF CLAYS AND ALUMINUM PHOSPHATES? PARAGENESES IN LATERITIC 
WEATHERING OF ARGILLACEOUS PHOSPHATIC SEDIMENTS 
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COUNTRY YEAR AUTHOR AGI 
1979 ZANINrY* N, " " Q-457

1979 ZANIN, YU, N, ET AL Q-417

1980 ALTSCHULER, Z* S, S-36

1980 ALTSCHULER, Z* S» S-67
1980 BALSDN, P* A, S-76
1980 BARWDDD, H*L* S-301

1980 BENTOR, Y, K», EDITOR S-34
1980 BRAITHWAITE, C*J,R* S-117
1980 LUCAS, J S-89

1980 MCCLELLAN, G, H, S-83 
1980 NQTHOLT, ARTHUR J»B» S-192

1980 PARRON, C. S-79
1980 REYRE, YVES T-25

1981 ANDERSON, DAVID LEE T-01
1981 QUDDUS, M»A» S-378

1981 SHELDON, R,P» S-165
1982 FLICOTEAUX, R» S-491

AUSTRALIA 1906 HOWITT, A, M* H-18
AUSTRALIA 1968 DE KEYSER, F* R-177
AUSTRALIA 1968 KENEZYS, K, J, 0-148
AUSTRALIA 1969 DE KEYSER, F, R-176
AUSTRALIA 1974 FLEHING, P» J, G, G-116

AUSTRALIA 1980 SANDSTRON, H,W, S-161
BANGLADESH 1977 ISLAM, A, 77-20308

BERMUDA 1969 BLACKBURN, 6, 69-22075
BERHUDA 1970 BLACKBURN, G* 70-26540
BERMUDA 1979 WILSON, KEVIN N. S-553
BOLIVIA 1981 FLETCHER, C»J,N, S-127
BRAZIL 1937 ABREU, S» F, 1-1
BRAZIL 1963 ARIMORI, T, 0-20
BRAZIL 1973 BARBOUR, ALEDIR P* 73-16075

BRAZIL 1976 CRUZ, F, F, 77-24315

BRAZIL 1979 CATHCART, J, B, R-131
CANADA 1976 ERDOSH, G» 77-24264
CANADA 1976 ERDOSH, GEORGE R-195
CONGO 1980 GIRESSE, PIERRE S-47
EGYPT 1971 MIKHAYLOV, I. A* 73-14275
EGYPT 1979 GLENN, C* R* Q-129

FINLAND 1975 VARTIAINEN, H» 78-20572
FINLAND 1980 VARTIAINEN, H, S-174

FRANCE 1980 JARVIS, I. S-90

FRANCE 1980 JARVIS, IAN S-46

FRANCE 1980 JARVIS, IAN S-482 
Weathering index

TITLE
COMPOSITIONAL AND STRUCTURAL TRANSFORMATIONS IN CALCIUM PHOSPHATES OF PHOSPHORITES 
DURING WEATHERING AND CATAGENESIS AND THE INFLUENCE OF THESE TRANSFORMATIONS ON 
THEIR SOLUBILITY
TRANSFORMATIONS OF THE COMPOSITION AND STRUCTURE OF THE CALCIUM PHOSPHATES IN 
PHOSPHORITES DURING THE PROCESS OF CATAGENESIS AND WEATHERING, AND THE INFLUENCE OF 
THESE TRANSFORMATIONS ON SOLUBILITY
THE GEOCHEMISTRY OF TRACE ELEMENTS IN MARINE PHOSPHORITES! PART I. CHARACTERISTIC 
ABUNDANCES AND ENRICHMENT 
GEOCHEMISTRY AND THE RECOVERY OF URANIUM
THE ORIGIN AND EVOLUTION OF TERTIARY PHOSPHORITES OF EAST AN6LIA 
ASSOCIATION OF HIGH PHOSPHORUS SOILS AND SOIL WAVELLITE WITH PHOSPHATIC PARENT 
MATERIAL, CABS,3
MARINE PHOSPHORITES-GEOCHEMISTRY, OCCURRENCE, GENESIS
THE PETROLOGY OF OOLITIC PHOSPHORITES FROM ESPRIT (ALDABRA), WESTERN INDIAN OCEAN 
PETROLOGY, MINERALOGY AND GEOCHEMISTRY OF THE LATE PRECAMBRIAN PHOSPHATE DEPOSITS 
OF NORTHERN VOLTA BASIN (WEST AFRICA) 
MINERALOGY OF CARBONATE APATITES
IGNEOUS APATITE DEPOSITS - MODE OF OCCURRENCE, ECONOMIC DEVELOPMENT AND WORLD 
RESOURCES
RED BEDS GENESIS BY LATERITIC TRANSFORMATION OF GLAUCONITIC SERIES 
STATISTICAL APPROACH TO THE FOSSILIZATION OF KEROGEN (OXFORDIAN) AND PHOSPHATE 
(ALBO-CENOMANIAN) IN THE CARBONATE FORMATIONS OF THE PARIS BASIN 
PHOSPHATE ROCK DISSOLUTION IN SOIL
THE TWO FACETS OF PHOSPHATE - PHOSPHATE? ESSENTIAL FOR FOOD PRODUCTION} PHOSPHATE: 
A THREAT TO THE ENVIRONMENT 
ANCIENT MARINE PHOSPHORITES 
WEATHERING OF PHOSPHATE MINERALS
REPORTS ON THE PHOSPHATE OF ALUMINA BEDS NEAR MANSFIELD, COUNTY OF DELUTITE 
GEOLOGICAL ENVIRONMENT IF AUSTRALIAN DEPOSITS IF PHOSPHATE AND GYPSUM 
CRETACEOUS PHOSPHORITES OF THE DARWIN REGION
ON THE GENESIS OF THE GEORGINA BASIN PHOSPHORITES, NORTHWESTERN QUEENSLAND 
ORIGIN OF SOME CAMBRIAN BEDDED CHERTS, AND OTHER ASPECTS OF SILICIFICATION IN THE 
GEORGINA BASIN, QUEENSLAND 
ORGANIC GEOCHEMISTRY OF SOME CAMBRIAN PHOSPHORITES
AMOUNTS AND MINERALIZATION OF ORGANIC PHOSPHORUS COMPOUNDS AND DERIVATIVES IN SOME 
SURFACE SOILS OF BANGLADESH 
LIMESTONES AND RED SOILS OF BERMUDA 
LIMESTONES AND RED SOILS OF BERMUDA? REPLY 
BIOGENESIS OF PHOSPHORUS IN CARBONATE SEDIMENTS FROM BERMUDA 
MINERALIZATION IN THE CERRD MANOMO CARBONATITE COMPLEX, EASTERN BOLIVIA 
NOTA SOBRE OS PHOSPHATOS DETRAUHIRA (BAUXITA E LATERITA PHOSPHOROSA) 
MINERALOGICAL STUDY ON THE BRAZILIAN ALUMINUM PHOSPHATE ORE 
DISTRIBUTION OF PHOSPHORUS IN THE IRON ORE DEPOSITS OF ITABIRA, MINAS GERAIS, 
BRAZIL
ASPECTS OF THE SUPERFICIAL PHOSPHORUS AND TITANIUM DEPOSITS OF THE TAPIRA 
CARBONATITE COMPLEX, MINAS GERAIS, BRAZIL, CABS,] 
PHOSPHORITE DEPOSITS NEAR PATOS DE MINAS, MINAS GERAIS, BRAZIL 
THE APATITE DEPOSIT OF THE CARGILL CARBONATITE COMPLEX, CANADA, CABSJ 
THE ONTARIO CARBONATITE PROVINCE AND THE CARGILL RESIDUAL APATITE DEPOSIT 
THE MAASTRICHTIAN PHOSPHATE SEQUENCE OF THE CONGO 
CONDITIONS OF FORMATION OF THE PHOSPHATE-BEARING DEPOSITS OF EGYPT 
RECONSTRUCTION OF THE DEPOSITIONAL AND DIAGENETIC HISTORY OF PHOSPHORITES AND 
ASSOCIATED ROCKS OF THE DUWI FORMATION (LATE CRETACEOUS), EASTERN EGYPT 
SAMPLING THE SOKLI PHOSPHATE ORE
THE PETROGRAPHY, MINERALOGY AND PETROCHEMISTRY OF THE SOKLI CARBONATITE MASSIF, 
NORTHERN FINLAND
GEOCHEMISTRY OF PHOSPHATIC CHALKS AND HARD GROUNDS FROM SANTONIAN TO EARLY 
CAMPANIAN (CRETACEOUS) OF THE ANGLO-PARIS BASIN
THE INITIATION OF PHOSPHATIC CHALK SEDIHENTATION--THE SENONIAN (CRETACEOUS) OF THE 
ANGLO-PARIS BASIN
GEOCHEMISTRY OF PHOSPHATIC CHALKS AND HARDGROUNDS FROM THE SANTONIAN TO EARLY 
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..COUNTRY. 

FRANCE

INDIA
INDIA 
ITALY
JAPAN 
JAPAN 
JORDAN 
LIBERIA

LIBERIA 
MONGOLIA 
MOROCCO 
MOROCCO

MOROCCO

YEAR ____AUTHOR____ __AGI_

1980 JARVIS, IAN S-484

1975 CHOUDHURI, R, R-145
1978 PANDA, D* 78-47092 
1967 MARCHESINI, AUGUSTO 68-11272
1940 ASO, Y. J-4
1940 ASO, YAWATA A-05
1980 HEIHBACK, W. S-229
1973 BERGE, JOHN W. 74-18988

1979 ROSENBLUM, SAM M-156
1981 ILYIN, A»V. S-288
1966 LETHUAIRE, R, 68-01810
1979 LUCAS, J, Q-402

1980 MCARTHUR, J, H, S-39

1980 LUCAS, J, S-38

TITLE
CAMPANIAN (CRETACEOUS) OF NORTHERN FRANCE
GENESIS AND DIAGENESIS OF SANTONIAN TO EARLY CAMPANIAN (CRETACEOUS) PHOSPHATIC 
CHALKS OF THE ANGLO-PARIS BASIN 
ON THE POSSIBILITY OF OCCURRENCE OF PHOSPHORITE HORIZON NEAR BARIPADA IN ORISSA
MOVEMENT AND RETENTION OF PHOSPHATE IN LATERITIC SOIL CORES 
PHOSPHATIC OUTCROPS AT SARRABUS, SARDINIA,* A PRELIMINARY NOTE
PHOSPHATES
PHOSPHATE
DIE MOTTLED ZONE IN ZENTRALJORDANIEN
THE GEOLOGY AND ORIGIN OF THE PRECAMBRIAN GOE RANGE IRON FORMATION AND ASSOCIATED
METASEDIMENTS
THE BAMBUTA PHOSPHATE DEPOSIT, LIBERIA-A RECONNAISSANCE REPORT
PRIMARY, BEDDED, STRUCTURELESS PHOSPHORITE OF THE KHUBSUGUL BASIN, MONGOLIA
OUTCROPPING PHOSPHATES? PRACTICAL INVESTIGATION METHOD FOR RESIDUAL ACCUMULATIONS
LES PHOSPHORITES RUBEFIEES DE SIDI DAOUI, TRANSFORMATION METEORIQUE LOCALE DU
GISEMENT DE PHOSPHATE DES OULED ABDOUN (MAROC)
POST-DEPOSITIONAL ALTERATION OF THE CARBONATE-FLUORAPATITE PHASE OF MOROCCAN
PHOSPHATES
DIFFERENT ASPECTS OF PHOSPHORITE WEATHERINGMOROCCO*

SENEGAL*
ISRAEL
MOROCCO* 1972 SUMMERHAYES, C* P, 73-06333 THE DISTRIBUTION AND ORIGIN OF PHOSPHATE IN SEDIMENTS OFF NORTHWEST AFRICA
WESTERN
SAHARA
NAMIBIA
NETHERLANDS
ILEEHARD
ANTILLES
NETHERLANDS 1982 HAVE, TON TEN
fLEEWARD
ANTILLES
OCEANIA
PERU

1981 BREMNER, J,M* 
1980 TEN HAVE, A.

S-492 MAJOR LITHOFACIES OF THE NAMIBIA CONTINENTAL MARGIN, CABS J 
T-51 ALTERATIONS IN GUANO-PHOSPHATES--A STUDY OF PHOSPHATE-CARBONATE DIAGENESIS ON 

CURACAO, NETHERLANDS ANTILLES, CARIBBEAN SEA, CABS J

T-50 ALTERATIONS IN GUANO PHOSPHATES AND HIO-PLIQCENE CARBONATES OFF TABLE MOUNTAIN 
SANTA BARBARA, CURACAO

1968 HARIN, 0. N, 
1960 GROSE, L. T.

PERUtCHILE 1981 SANDSTROM, H,

SAUDI 1981 KHALED, H.
ARABIA
SENEGAL 1952 VISSE, L, D,

SENEGAL 1959 LATRILHE, E, 
SENEGAL 1964 LALLEMAND, ANDREE

SENEGAL 1968 CAPDECOMME, L, 

SENEGAL 1977 FLICOTEAUX, R,

SENEGAL 1979 LUCAS, J.

SENEGAL 1980 BOUJO, A.

SENEGAL 1980 FLICOTEAUX, R,

SOUTH 1973 SUMMERHAYES, C, P,
AFRICA
SOUTH 1973 SUMMERHAYES, C, P,
AFRICA
SULTANATES 1980 HEIMBACH, W.
OF OMAN
TOGOHiAHOMY 1962 SLANSKY, H*
Weathering index

R-188 DEPOSITS OF PHOSPHATE ROCKS IN OCEANIA
R-222 THE VANADIFEROUS AND PHOSPHATIC SEDIMENTS IN THE ICHPACHIMINA AREA, DISTRICT OF 

SINCOS
S-162 HYDROCARBON DIAGENESIS IN SEDIMENTS AND PHOSPHORITE NODULES FROM THE PERIHCHILE

MARGIN: PRELIMINARY RESULTS 
S-234 URANIUM IN ESH-SHIDIYA PHOSPHATE

G-365 PSEUDOHAVELLITE ET MILLISITE DANS LES MINERAIS PHOSPHATES HITS LATERITOIDES BLANCS
DE LA REGION DE THIES (SENEGAL)

N-114 CONTRIBUTION A L'ETUDE DES PHOSPHATES ALUMINEUX DE LA REGION DE THIES (SENEGAL) 
0-174 LA SEDIMENTATION ET L'ALTERATION LATERITIQUE DES FORMATIONS PHOSPHATEES DU 6ISEMENT

DE TAIBA (REPUBLIQUE DU SENEGAL) 
0-49 SUR LES CARACTERES CHIHIQUES ET THERMIQUES DES PHOSPHATES ALUMINEUX DE LA REGION DE

THIES (SENEGAL) 
Q-444 GENES DES PHOSPHATES ALUHINEUX A PARTIR DES SEDIMENTS ARGILO-PHOSPHATES DU

TERTIAIRE DE LAM-LAM (SENEGAL) - SUITE MINERALOGIQUE PERMANENCES ET CHANGEMENTS BE
STRUCTURES 

Q-400 LE GISEMENT DE PHOSPHATE DE CHAUX DE TAIBA (SENEGAL). UN EXEMPLE D'ENRICHISSEHENT
PAR ALTERATION 

S-48 THE EARLY EOCENE OF THE LAKE OF GUIERS (WESTERN SENEGAL) -REFLECTIONS ON SOME
CHARACTERISTICS OF PHOSPHATE SEDIMENTATION IN SENEGAL 

S-07 GENESE DES PHOSPHATES ALUMINEAUX DU SENEGAL OCCIDENTAL. ETAPES ET GUIDES DE
L'ALTERATION 

74-32928 DISTRIBUTION AND ORIGIN OF PHOSPHATE IN SEDIMENTS FROM THE AGULHAS BANK, SOUTH
AFRICA 

75-19739 DISTRIBUTION, ORIGIN, AND ECONOMIC POTENTIAL OF PHOSPHATIC SEDIMENTS FROM THE
AGULHAS BANK, SOUTH AFRICA 

S-130 THE GUANO DEPOSIT ON THE ISLAND OF HftMAR AN NAFUR IN THE GULF OF MASIRAH (ARABIAN
SEA), SULTANATE OF OMAN

H-531 CONTRIBUTION A L'E'TUDE GEOLOGIQUE DU BASSIN SEDIMENTAIRE COTIER DU DftHOMY ET DU 
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__COUNTRY_

UGANDA

UNITED
KINGDOM
UNITED
KINGDOM
USA

USA

USA
USA
USA
USA
USA
USA
USA

USA

USA

USA
USA

USA
USA
USA

USA

USA

USA

USA
USA
USA
USA

USA
USA

USA

USA
USA

USA
USA
USA

USA

USA

USA

USA

Weathering

YEAR AUTHOR

1973 REEDHAN, J, H,

1979 BAQRI, R,

1980 HEW ITT, R, A*

LEWIS, D,W,

1950 CATHCART, J, B*

1953 CATHCART, J, B,
1953 KETNER, K, B,
1954 ALDRICH, D,6,
1954 CARSWELL, L, D,
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POLAND

POLAND 
POLAND

POLAND

PORTUGAL
SAUDI
ARABIA
SAUDI
ARABIA
SAUDI
ARABIA

1950 QUEMA, J, C, 
1976 JAGOLINO, RUPERTO
1967 KURA, IRENA,
1968 MORAWIECKI, ANTONI,

1968 UBERNA, JANUSZ 
1971 MORAWIECKI, ANTONI, 
1971 UBERNA, JANUSZ
1971 UBERNA, JANUSZ,

1972 MAKOWSKA, JOZEFA,
1975 MAKOWSKA, J,

1976 UBERNA, J,

1971 HALBACH, PETER,
1969 MEISSNER, CHARLES R», 

JR,
1970 MEISSNER, C, R,, JR,

TITLE

A-06 NAURU AND OCEAN ISLANDS; STORY OF THE PHOSPHATE DISCOVERIES AND WORKINGS

75-02720 REPORT ON THE GEOLOGICAL INVESTIGATION OF THE MINERAL OCCURRENCES OF IRON, 
PHOSPHATE, COAL, SALT AND POLYMETALLICS IN THE KINGDOM OF NEPAL 
MARINE ENVIRONMENTS OF ECONOMIC MINERAL DEPOSITION AROUND NEW ZEALAND 
PHOSPHORITE AND APATITE OCCURRENCES AND POSSIBLE RESERVES IN NEW ZEALAND AND 
OUTLYING ISLANDS
PHOSPHORITE AND APATITE OCCURRENCES AND POSSIBLE RESERVES IN NEW ZEALAND AND 
OUTLYING ISLANDS 
ASSESSMENT OF CHATHAM RISE PHOSPHORITE

HISTORY OF MINERAL PROSPECTING AND PRODUCTION
SUBMARINE PHOSPHORITE DEPOSITS OF CHATHAM RISE NEAR NEW ZEALAND CABSTR,]
MARINE MINING IN NEW ZEALAND
THE DISTRIBUTION OF SUBMARINE PHOSPHORITE DEPOSITS ON CENTRAL CHATHAM RISE, EAST OF
NEW ZEALAND, 2, SUB-SURFACE DISTRIBUTION FROM CORES
MINING MINERALS FROM THE SEA FLOOR! CHATHAM RISE PHOSPHORITE
DISTRIBUTION, COMPOSITION, AND ORIGIN OF PHOSPHATE NODULES FROM THE CHATHAM RISE
SUBMARINE PHOSPHORITE DEPOSITS ON CHATHAM RISE, EAST OF NEW ZEALAND, CABS,]
MINERAL RESOURCES OF THE NEW ZEALAND OFFSHORE REGION
DISTRIBUTION, COMPOSITION AND AGE OF SUBMARINE PHOSPHORITES ON CHATHAM RISE, EAST
OF NEW ZEALAND
PHOSPHATE DEPOSITS IN ABEOKUTA PROVINCE
THE KODAL APATITE-MAGNETITE-ILMENITE DEPOSIT AND THE BAMBLE NICKEL DEPOSIT
THE KODAL APATITE-MAGNETITE-ILMENITE DEPOSIT AND THE BAMBLE NICKEL DEPOSIT,
PHOSPHATE ROCK FOR FERTILIZER INDUSTRY IN PAKISTAN
THE GEOLOGY AND RESOURCES OF THE KAKUL-MIRPUR AND LAGARBAN PHOSPHATE DEPOSITS,
HAZARA DISTRICT, PAKISTAN 

78-10414 PHOSPHATE DEPOSITS OF THE KAKUL AREA, HAZARA DISTRICT, NORTH WEST FRONTIER PROVINCE
IN PAKISTAN

78-10412 PHOSPHATE DEPOSITS OF PAKISTAN
S-200 PHOSPHATE, POTASH AND NATURAL GAS OCCURRENCES IN PAKISTAN 
L-l RECONOCIMIENTO POR FOSFATOS EN EL PERU 
R-222 THE VANADIFEROUS AND PHOSPHATIC SEDIMENTS IN THE ICHPACHIMINA AREA, DISTRICT OF

SINCOS 
76-02325 PHOSPHORITE DEPOSITS FROM THE CONTINENTAL MARGIN OF SOUTH AMERICA? GEOCHEMISTRY AND

POTENTIAL ECONOMIC SIGNIFICANCE, CABS,]
N-212 POSSIBLE SOURCES OF PHOSPHATE FERTILIZER FOR THE PHILIPPINES 
Q-155 GUANO AND PHOSPHATE ROCK DEPOSITS IN THE PHILIPPINES 
68-04822 SILURIAN PHOSPHORITES IN THE BARDO MOUNTAINS, CABSTR,] 
70-06139 PETROGRAPHIC CHARACTERISTICS OF PHOSPHORITE-BEARING ORNATUS CLAYS FROM REGULICE AND

ADJACENT AREAS
70-07688 PROSPECTS FOR THE MINING OF PHOSPHORITES IN THE CRETACEOUS OF P01AND, CABSTR,] 
73-18830 INVESTIGATIONS OF DRESSING AND USES OF POLISH PHOSPHORITES 
73-18831 CRETACEOUS PHOSPHORITE-BEARING ROCKS AND PHOSPHORITES IN POLAND 
73-18829 PHOSPHORITES IN POLAND AND POSSIBILITIES OF OCCURRENCES OF FURTHER PHOSPHORITE- 

BEARING AREAS
73-18261 PHOSPHORITE OCCURRENCE IN NORTHEASTERN POLAND, CABSTR, 
76-25023 OUTLINE OF THE HISTORY OF GEOLOGICAL INVESTIGATIONS AND MINING OF PHOSPHORITES IN

ANNOPOL
77-24648 INVESTIGATIONS OF UPPER EOCENE PHOSPHORITE-BEARING SEDIMENTS IN THE RADZYN-PARCZEW

AREA; PRELIMINARY RESULTS, CABS,]
72-06379 THE PHOSPHORUS CONTENT OF THE IRON ORES OF MONCORVO, PORTUGAL 
70-08662 PHOSPHATE DEPOSITS IN THE SIRHAN-TURAYF BASIN

75-33404 RESULTS OF CORE DRILLING IN THE WEST THANIYAT PHOSPHATE AREA

1970 MEISSNER, C,R,,JR, 0-232

index

GEOLOGY OF PHOSPHATE DEPOSITS IN THE SIRHAN-TURAYF BASIN, KINGDOM OF SAUDE ARABIA, 
WITH DRY BENEFICIATIQN OF PHOSPHATE ORE FROM WEST THANIYAT, SAUDI ARABIA, BY 
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COUNTRY YEAR AUTHOR

SAUDI
ARABIA
SENEGAL

SENEGAL* 
TOGO! 
NIGERIA 
SOLOMONS

1981 JACK, J,I,

1966 MONCIARDINI,
CHRISTIAN, 

1981 JONES, H,F,

1961 ADAHS, T, A,

SOUTHWEST
AFRICA
SOUTH
AFRICA
SOUTH
AFRICA
SOUTH
AFRICA
SOUTH
AFRICA
SOUTH
AFRICA
SOUTH
AFRICA
SOUTH
AFRICA
SOUTH
AFRICA
SPAIN

SPAIN
SRI LANKA

SRI LANKA
SWEDEN
SWEDEN
SYRIA
SYRIA
SYRIAtEGYPT
TAIWAN
TAIWAN
TAIWAN
THAILAND
THAILAND
TOGOIDAHOMY

1973 ROGERS, J,

1973 SUMMERHAYES, C, P,

1973 SUMMERHAYES, C, P,

1973 SUMMERHAYES, C, P,

1973 SUMMERHAYES, C, P,

1975 MOUNTAIN, E, D,

1976 COETZEE, C, B,

1976 RUSSELL, B, G,

1977 DARRACOTT, A,

1972 SPAIN, INSTITUTO
GEOLOGICO Y M

1973 PRADO CALZADO, JULIAN,
1980 DE S. JAYAWARDENA, D,

E,
1982 ANONYMOUS
1970 ARMANDS, GOSTA,
1980 FAGERBERG, B,
1963 ATFEH, SEIFUDDIN A,
1978 ANONYMOUS
1966 ATFEH, SEIFUDDIN A,
1914 ANONYMOUS
1914 ANONYMOUS
1915 SHIBUYA, KISABURO
1968 POOTHAI, CHARAN
1980 JAPAKASETR, THAWAT
1962 SLANSKY, M,

74-32927

73-23531

74-32928

74-32929

75-19739

77-34192

78-03373

Q-272

L-56

74-18831

75-02467
S-201

T-67
71-27111
S-126
67-02152
N-202
67-02446
A-34
A-36
A-21

R-183
S-202
H-531

TURKEY 1967 BLAZY, PIERRE

TURKEY 1967 TOLUN, D,
TURKEY 1970 AYAN, MEHMET,
TURKEY 1971 BERKER, EROL
TURKEY 1974 AYISKAN, GZER,
TURKEY 1974 DOGAN, ZEKI M,
TURKEY 1974 ONAL, GUVEN,
TURKEY 1975 SUNDAL, U,
TURKEY 1975 SUNDIAN, U,
TURKEY 1976 ARDA, 0,

TURKEY 1977 AHMED, W, 
icQnoBic_Geolog^_Qnd_Mineral_Proce§5ing

AGI TITLE 
TENNESSEE VALLEY AUTHORITY 

S-232 CORING SOFT PHOSPHORITE USING AIR FLUSHING

67-02598 LA SEDIMENTATION EOCENE AU SENEGAL 

S-360 WEST AFRICA'S PHOSPHATE FERTILISER BOOM

0-1 BELLONA ISLANDS, B,S,I,P,, INVESTIGATION OF PHOSPHATIC MATERIALS TO ASCERTAIN THE 
NATURE AND EXTENT OF THESE DEPOSITS AND THE FEASIBILITY AND COST OF MINING AND 
SHIPPING THE PHOSPHATE

74-32927 TEXTURE, COMPOSITION, AND DEPOSITIONAL HISTORY OF UNCONSOLIDATED SEDIMENTS FROM THE 
ORANGE-LUDERITZ SHELF, AND THEIR RaATIONSHIP WITH NAMIB DESERT SANDS

73-23531 PHOSPHATE IN SEDIMENTS OFF SOUTH-WESTERN AFRICA

74-32928 DISTRIBUTION AND ORIGIN OF PHOSPHATE IN SEDIMENTS FROM THE AGULHAS BANK, SOUTH 
AFRICA

74-32929 PHOSPHATE IN SEDIMENTS OFF SOUTHWESTERN AFRICA

75-19739 DISTRIBUTION, ORIGIN, AND ECONOMIC POTENTIAL OF PHOSPHATIC SEDIMENTS FROM THE
AGULHAS BANK, SOUTH AFRICA 

77-34192 THE GEOLOGY OF THE UPPER DMYKA STAGE IN GRAHAMSTOWN

AN ECONOMIC ASSESSMENT OF THE WORLD'S PHOSPHATE INDUSTRY, WITH PARTICULAR EMPHASIS
ON THE SOUTH AFRICAN INDUSTRY
RESOURCES, POLLUTION AND RESEARCH IN A SOUTH AFRICAN ECONOMIC ZONE

74-18831 METALLOGENIC MAP OF SPAIN, SCALE 1J1, 500,000} PHOSPHATE SHEET

THE MINING INDUSTRY IN SPAIN
THE OCCURRENCE OF ROCK PHOSPHATE DEPOSITS IN SRI LANKA IN RELATION TO THE
PRECAMBRIAN BASEMENT
MAJOR PPOJECT IN SRI LANKA-PHOSPHATE
A URANIUM-BEARING LAYER FROM THE LOWER ORDOVICIAN, SWEDEN
APATITE PRODUCTION FROM IRON ORE TAILINGS (SWEDEN)
POSITION STRATIGRAPHIQUE DES PHOSPHATES EN SYRIE
SYRIAN PHOSPHATE INDUSTRY
PHOSPHATIC DEPOSITS IN SYRIA AND SAFAGA DISTRICT, EGYPT [DISCUSSION]
PHOSPHATE DEPOSIT ON MENKA-SHQ
PHOSPHATE MINE IN MENKO-SHO, TAIWAN
PHOSPHATE FROM MENKASHO IN TAIHOKU PREFECTURE
POSSIBILITY OF FINDING PHOSPHATE AND POTASH DEPOSITS IN THAILAND
PHOSPHATES AND NATURAL GAS OF THAILAND
CONTRIBUTION A L'E'TUBE GEOLOGIQUE DU BASSIN SEDIMENTAIRE COTIER DU DAHOMY ET DU
TOGO 

67-08831 RELATION ENTRE LA SEDIMENTATION PHOSPHATEE CALCAIRE ET LA VALORISATION DES
PHOSPHATES DU BASSIN DE MARDIN (TURQUIE)

Q-337 THE BENEFICIATION OF THE LOW-GRADE TURKISH PHOSPHATE ROCKS 
72-27790 PHOSPHATE DEPOSITS, ORIGIN AND DISTRIBUTION 
H-607 PHOSPHATE EXPLORATIONS IN TURKEY 
75-04330 BENEFICIATION OF TURKISH "MAZIBAG" PHOSPHATES 
75-04326 THE POSITION OF FERTILIZER MINERALS IN TURKEY 
75-04331 MAZIDAG LOW-GRADE CALCAREOUS PHOSPHATE ORES ROTATION 
78-01180 PHOSPHATE FEASIBILITY STUDIES OF TURKEY 
T-29 PHOSPHATE FEASIBILITY STUDIES OF TURKEY 
78-11541 GEOCHEMICAL AND MINERALOGICAL ANALYSES OF THE MASIDAGI PHOSPHATES CONTAINING

URANIUM, VANADIUM, FLUORINE AND OTHER TRACE ELEMENTS, AND VIEWS ON THE PROBABILITY
OF URANIUM RECOVERY

78-10413 A SHORT NOTE ON GEOLOGICAL INVESTIGATIONS FOR PHOSPHATE ROCKS IN SIND AND THE 
index 915
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1977 BERKER, E, 
1969 MEDFORD, R, 0,

1981 NQTHQLT, A.J.G, S-505

ARKANSAS GEOL, COMM* R-31
CATHCART, J»B, S-333
U. S, GEOLOGICAL 76-28393
SURVEY
CLARK, DEAN STANLEY, 74-36732

1895 BROWN, L, P. J-18
1902 BRANNER, J, C, L-22
1904 CHAZAL, PHILIP E, 1-32

1905 JOHNSON, R, 0, D, G-181
1905 MEHHINGER,H, E, M36

1907 JONES, C, C, G-182
1907 STOSE, GEORGE W, G-340
1909 VAN HORN, FRANK B» 78-41235
1910 DUFFIELD, M, S, G-99
1910 WAGGAMAN, W, Ht G-368

1911 BLACKWELDER, ELIOT R-96
1911 RICHARDS, R, tit N-251
1914 WAGGAMAN, W, Ht 1-193
1917 HANSFIELD, G»R, 6-267
1925 KIRKHAH, V, R, D, 1-103
1926 SHITH, RICHARD W, G-337
1930 HILL, tit L, 1-77

1930 HUTTL, J,B, 6-424
1930 JOHNSON, B,L, G-419
1933 JACOB, K»B» G-425
1933 MANSFiaB, G, R» G-262
1938 JACOB, K, D. 1-91
1938 tiATKINS, J, HENRY 78-41704
1939 UAGGAHON, W,H» G-429
1940 MANSFIELD, 6, R, 6-263
1940 MANSFIELD, G, R, G-265
1940 MURPHY, H, F* J-87
1940 SMITH, RICHARD ti, K-173A
1942 MANSFIELD, G, R, G-268

1942 MANSFIELD, 6. R* J-79
1942 WATKINS, JOEL H, 78-41775
1942 WILLIAMS, J, S, J-lll
1942 WILLIAMS, J,S, G-264
1944 6RISSOM, R* J. J-46
1944 JOHNSON, BERTRANB L, J-60
1944 KIBLER, D» B,, JR» J-64
1944 NORRIS, E, M, 1-150
1947 NEtiTON, J, 6-416
1949 BUTNER, D, W, G-36
1949 CARO, R, J, J-24

1949 FOWLER, H, B. J-35
1949 LONG, ALBERT E, 1-125

AGI TITLE
  ADJOINING AREAS

78-10415 PHOSPHATE EXPLORATION AND OCCURRENCES IN TURKEY 
M-98 MARINE MINING IN BRITAIN

Icong|iic_Geolog^_and_HinerQl_Proce§5ing index

INVESTIGATION OF THE PHOSPHATE POTENTIAL OF THE LOCH BORRALAN IGNEOUS COMPLEX,
NORTH-WEST HIGHLANDS, SCOTLAND
FINAL REPORT - PHASE II, ARA CONTRACT - CC-6098
PHOSPHATE ROCK RESOURCES OF THE UNITED STATES
DRAFT ENVIRONMENTAL IMPACT STATEMENT? DEVELOPMENT OF PHOSPHATE RESOURCES IN
SOUTHEASTERN IDAHO; THREE VOLUMES
STRATIGRAPHY, GENESIS, AND ECONOMIC POTENTIAL OF THE SOUTHERN PART OF THE FLORIDA
LAND-PEBBLE PHOSPHATE FIELD EABSTR.3
PHOSPHATES OF TENNESSEE
THE PHOSPHATE ROCKS OF ARKANSAS
THE CENTURY IN PHOSPHATES AND FERTILIZERS, A SKETCH OF THE SOUTH CAROLINA
PHOSPHATE INDUSTRY
TENNESSEE PHOSPHATE
THE FLORIDA LAND PEBBLE PHOSPHATE? CHARACTER OF THE DEPOSITS, METHODS OF
PROSPECTING, MINING AND PREPARING THE PRODUCT FOR MARKET
PHOSPHATE ROCK IN UTAH, IDAHO, AND WYOMING
PHOSPHORUS ORE AT MOUNT HOLLY SPRINGS, PA,
THE PHOSPHATE DEPOSITS OF THE UNITED STATES
WESTERN PHOSPHATE MINES
A REVIEW OF THE PHOSPHATE FIELDS OF IDAHO, UTAH, AND WYOMING WITH SPECIAL REFERENCE
TO THE THICKNESS AND QUALITY OF THE DEPOSITS
A RECONNAISSANCE OF THE PHOSPHATE DEPOSITS IN WESTERN WYOMING
PRELIMINARY REPORT ON A PORTION OF THE IDAHO PHOSPHATE RESERVE
THE RESERVE SUPPLY OF PHOSPHATE ROCK IN THE UNITED STATES
THE PHOSPHATE RESOURCES OF THE UNITED STATES
PHOSPHATE DEPOSITS IN IDAHO AND THEIR RELATION TO THE WORLD SUPPLY
GEOLOGY AND UTILIZATION OF TENNESSEE PHOSPHATE ROCK
CHEMICAL AND PHYSICAL COMPOSITION OF CERTAIN FINELY DIVIDED NATURAL PHOSPHATES FROM
FLORIDA
PHOSPHATE MINING AND MILLING AT CONDA, IDAHO
PHOSPHATE ROCK
OCCURRENCE, PRODUCTION AND RESERVES OF PHOSPHATE ROCK IN THE UNITED STATES
THE WESTERN PHOSPHATE FiaB
THE PHOSPHATE ROCK RESERVES OF THE UNITED STATES
ORIGIN OF PHOSPHATES OF SOUTH CAROLINA
OUR PHOSPHATE RESERVES
PHOSPHATE DEPOSITS OF THE UNITED STATES, EABSJ
RECENT STUDIES OF RESERVES OF DOMESTIC PHOSPHATE
MINERALS AND PHOSPHATE AVAILABILITY
THE PHOSPHATE RESOURCES OF TENNESSEE
PHOSPHATE DEPOSITS OF THE WORLD WITH SPECIAL REFERENCE TO THOSE OF THE UNITED
STATES
RECENT STUDIES OF RESERVES OF DOMESTIC PHOSPHATE
ORIGIN OF ROCK PHOSPHATE DEPOSITS OF THE SOUTHEASTERN STATES
PHOSPHATE RESERVES OF UTAH
PHOSPHATE RESERVES OF UTAH (REVISED ESTIMATE)
MINING AND WASHING PHOSPHATE ROCK IN TENNESSEE
ECONOMIC FACTORS IN THE U,S, PHOSPHATE INDUSTRY
MINING AND PREPARATION OF FLORIDA HARDROCK PHOSPHATE
UNDERGROUND MINING OF PHOSPHATE ROCK AT CONDA, IDAHO
BENEFICIATION OF IDAHO PHOSPHATE ROCK
PHOSPHATE ROCK MINING IN SOUTHEASTERN IDAHO
ANACONDA PHOSPHATE PLANT, BENEFICIATION AND TREATMENT OF LOW-GRADE IDAHO PHOSPHATE
ROCK
PHOSPHATE MINING BY THE SIMPLOT FERTILIZER CO, NEAR FORT HALL, IDAHO
EXPERIMENTAL DIAMOND CORE DRILLING IN THE PHOSPHORIA FORMATION IN SOUTHEASTERN
IDAHO
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USA 
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USA 
USA 
USA 
USA

USA

USA 
USA 
USA 
USA 
USA 
USA

USA 
USA

USA 
USA

YEAR AUTHOR
1949 RUSSELL, T.C.
1949 THOMAS, C. S,
1950 CQLLINS, RICHARD M.
1950 MCKELVEY, V. E.
1950 WAGGAMAN, W. W.

1951 BANNING, L. H,
1951 CATHCART, J. B., ET

1952 ALTSCHULER, Z. S.
1952 DAVIDSON, D. F.

1954 DAVENPORT, J. E.
1955 BARR, J, A,, JR.
1955 STICKNEY,
1956 CATHCART, J, B.
1956 CHENEY, T. M.

1957 CHENEY, T. M.
1957 CHENEY, T, H,

1957 DUNCAN, W. E.
1957 KUNDERT, CHARLES J.

AGI
G-426
J-103
N-28
N-130
N-155

R-58

AL N-252

G-9
G-84

N-45
L-8
N-175
G-45

R-140

R-136
R-137

G-100
N-ill

1958 HALL, MILTON B

1958 WIDEMAN, FRANK L.

1959 MALDE, HAROLD E.
1960 ASSOCIATION OF FLORIDA

PHOSPHATE CHEMISTS 
1960 CRESSMAN, E, R,

1960 KIESSLING, EDMUND W. 
1960 POTHIER, 0. E. 
1960 SUANSON, R. W.
1960 U.S. GEOL. SURVEY 

STAFF
1961 JOFFEE, F. C. 
1961 MERO, JOHN L.
1961 U. S. BUR. OF MINES
1962 HOUSTON, W. M.
1963 CATHCART, J. B. 
1963 CATHCART, J, B.
1963 GARY, J. H,
1964 BARNES, 

ROBERT 
1964 BERKENKOTTER, R. D.

1964 GOWER, HOWARD D. 
1964 KING, DUNCAN L. 
1964 LYDON, PHILIP A. 
1964 MABIE, C. P. 
1964 PETERSEN, NORMAN S. 
1964 SERVICE, A. L.

1964 TAGG, K. H.
1964 WILSON, CHARLES W., 

JR.
1965 COLVIN, JOHN M., JR. 
1965 MILLER, ROBERT A.

N-74 

N-146

78-43379 
R-203

R-162

TITLE
MINING OF PHOSPHATE ROCK AT CONDA, IDAHO 
ROCK PHOSPHATE MINING, ROCKY MOUNTAIN REGION 
THE MINING AND PREPARATION OF FLORIDA LAND PEBBLE PHOSPHATE 
POTENTIAL BY-PRODUCT ELEMENTS IN THE PHOSPHORIA FORMATION OF THE WESTERN STATES 
WESTERN PHOSPHATES, FACTORS AFFECTING DEVELOPMENT, COMPARISON OF SULPHURIC ACID AND 
THERMAL PROCESSING, POTENTIAL MARKETS
PROCESSES FOR RECOVERING VANADIUM FROM WESTERN PHOSPHATE
RESERVES OF PHOSPHATE ROCK AND LEACHED-ZONE MATERIAL THAT WILL BE MINED BY 1956,
LAND-PEBBLE PHOSPHATE FIELD, FLORIDA
THE PHOSPHATE PROJECT (NORTHWESTERN U. S.)
GRAIN SIZE DISTRIBUTION IN THE SURFACE SANDS, AND THE ECONOMIC PHOSPHATE DEPOSITS
OF THE LAND-PEBBLE PHOSPHATE DISTRICT, FLORIDA
BENEFICIATION OF FLORIDA ALUMINUM PHOSPHATE ORES
RECOVERING URANIUM AS BY-PRODUCT IN PHOSPHATE PROCESSING
BENEFICIATION OF WESTERN PHOSPHATE ORES
ECONOMIC GEOLOGY OF THE PHOSPHATE DEPOSITS OF FLORIDA MBS.3
PERMIAN PHOSPHATE DEPOSITS IN NORTHEAST NEVADA AND ADJACENT PARTS OF IDAHO AND
UTAH, CABS.]
PHOSPHATE DEPOSITS IN THE UINTA MOUNTAINS, UTAH
PHOSPHATE IN UTAH AND AN ANALYSIS OF STRATIGRAPHY OF THE PARK CITY AND THE
PHOSPHORIA FORMATIONS, UTAH-A PRELIMINARY REPORT
CENTRAL WYOMING PHOSPHATE ROCK-CHARACTER, PROCESSING, AND ECQNQHICS
PHOSPHATES, GEOLOGIC OCCURRENCE, ECONOMIC DEVELOPMENT AND UTILIZATION OF THE
STATE'S MINERAL RESOURCES
REMOVING AND RECOVERING FLUORINE FROM WESTERN PHOSPHATE ROCK AND UTILIZING THE
DEFLUORINATED ROCK
MINING INCLINED BEDS OF PHOSPHATE ROCK: SAN FRANCISCO CHEMICAL CO, MINES, RICH
COUNTY, UTAH
GEOLOGY OF THE CHARLESTON PHOSPHATE AREA, SOUTH CAROLINA
METHODS USED AND ADOPTED BY THE ASSOCIATION OF FLORIDA PHOSPHATE CHEMISTS

PERMIAN ROCKS IN THE MADISON, GRAVELLY, AND CENTENNIAL RANGES, MONTANA, WEST
YELLOWSTONE--EARTH-QUAKE AREA (MONTANA) 

74-19752 COMMERCIAL GUANO 
P-15 WESTERN PHOSPHATE MINING
K-179 PHOSPHATE AND ASSOCIATED RESOURCES IN PERMIAN ROCKS OF SOUTHWESTERN MONTANA 
Q-353 PHOSPHATE AND ASSOCIATED RESOURCES IN THE PERMIAN ROCKS OF SOUTHWESTERN MONTANA

0-140 PHOSPHATE ROCK OF WESTERN UNITED STATES
74-19776 SEA FLOOR PHOSPHORITE
0-44 PHOSPHATE ROCK
0-133 CURRENT BENEFICIATION PRACTICES FOR PEBBLE PHOSPHATE IN FLORIDA
G-48 ECONOMIC GEOLOGY OF THE KEYSVILLE QUADRANGLE, FLORIDA
6-49 ECONOMIC GEOLOGY OF THE PLANT CITY QUADRANGLE, FLORIDA
0-101 CHEMICAL AND PHYSICAL BENEFICIATION OF FLORIDA PHOSPHATE SLIMES
R-60 MINERAL RESOURCES OF THE CAMPBELL STATION QUADRANGLE, TENNESSEE

R-84 APPLICATION OF STATISTICAL ANALYSIS IN EVALUATING BEDDED DEPOSITS OF VARIABLE
THICKNESS-FLORIDA PHOSPHATE DATA 

R-219 THE OCCURRENCE OF PHOSPHATE ROCK IN CALIFORNIA 
G-190 SAN FRANCISCO CHEMICAL CO. PHOSPHATE OPERATION, UINTA BASIN, 
74-19827 UNUSUAL PHOSPHATIC ROCK
G-255 PHOSPHATE STUDY AND CLASSIFICATION OF WESTERN PHOSPHATE ORES 
P-8 THE PHOSPHATE ROCK INDUSTRY OF THE PACIFIC NORTHWEST 
K-121 AN EVALUATION OF THE WESTERN PHOSPHATE INDUSTRY AND ITS RESOURCES (IN FIVE PARTS)-

PT. 1, INTRODUCTORY REVIEW
G-349 NONMETALLIC MINERAL RESOURCES-PHOSPHATE ROCK 
H-588 GEOLOGIC MAP OF THE ANTIOCH QUADRANGLE, TENNESSEE

L-42 MINERAL RESOURCES SUMMARY OF THE LITTLELOT QUADRANGLE, TENNESSEE
G-274 MINERAL RESOURCES SUMMARY OF THE 6REENFIELD BEND QUADRANGLE, TENNESSEE
index 917
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1966 RYAN, J, P, 
1966 RYAN, J, P, 
1966 RYAN, J, P. 
1966 SERVICE, A, L, 
1966 TOWN, J. W, 
1966 WILSON, CHARLES W,, 

JR,
1966 WILSON, T, A,
1967 COFFHAN, J, S,

1967 CROSS, U, C, 
1967 GERE, W, C, 
1967 HALE, L, A,

1967 HALE, LYLE A,, ED*

1967 HERSHEY, ROBERT E 
1967 HIGNETT, TRAVIS P, 
1967 HONKALA, FRED S, 
1967 HONKALA, FRED S, 
1967 KING, DUNCAN L,, SR, 
1967 MEEVES, H, C* 
1967 ROONEY, THOHAS P, 
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